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PLATE  I. 


Diagram  of  ike  JIuvMin  Eye  in  Section. 


S.  Sclerotic ;  continaed  in  front  into 

D.  Cornea. 

N.  Epithelial  layer  of  cornea. 

C.  Choroid. 

I.  Iris. 
CP.  Ciliary  processes. 
CM.       ,,       muscle. 

£.  Circular  sinus. 

R.  Retina. 

M.  Macula  lutea. 

O.  Optic  disc. 
3.L.  Suspensory  ligament  of  lens. 

H.  Hyaloid. 

P.  Canal  of  Petit. 

V.  Vitreous. 

Q.  Posterior  chamber. 

A.  Anterior  chamber. 

L.  Lens. 


PLATE  IT. 

Fio.  1. — Simple  Cmijunctivitifi. — Both  the  orbital  and  pal- 
pebral portions  of  the  conjunctiva  are  hyperaemic 
or  **  blood-shot."  T)ie  everted  lower  lid  is  red  and 
villous,  and  nnmeroua  vessels  are  seen  ramifying 
over  the  white  of  the  eye,  appearing  to  terminate 
at  the  margin  of  the  cornea.  (After  Dalrymple, 
Plate  Vri.  fig.  6.) 

p.  165. 

Fio.  2.— Purulent  Conjunctivitis. — This  figure  exhibits  the 
intense  vascularity  an<l  chemosis  of  the  conjunctiva 
just  prior  to  the  second  or  discharging  stage  of  gonor- 
rhcpal  ophthalmia.  The  cornea  is  still  clear,  but 
sunk  in  the  folds  of  the  conjunctiva.  (Dalrymple, 
X.  4.) 

p.  177. 


PLATE  III. 

Fio.  1. — Pa$tul<ir  ConjuncthitU. — On  the  conjunctiva,  to 
the  outer  side  of  the  cornea,  is  seen  one  of  the  so- 
called  *'  pustules**  or  phlyctenuhe,  and  a  leash  of  red 
vessels  is  seen  feeding  it.  Another  appears  just  over 
the  margin  of  the  cornea,  which  is  bluish  and  opaque, 
from  having  been  the  site  of  former  pustules.  (Dal- 
rymple,  XIU.  3.) 

p.  217. 
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Fig.  2. — Plastic  Iritis. — ^This  figure  represents  the  early 
stage  of  inflammation  of  the  iris.  A  pink  zone  of 
sclerotic  injection  is  seen  surrounding  the  cornea, 
which  is  itself  clear  and  unaffected.  The  iris  is  dull, 
and  the  margin  of  the  pupil  somewhat  different  in 
colour  from  the  rest,  and  slightly  irregular.  The 
conjunctival  hyperaemia  is  trifling.  (Dalrymple, 
XVIII.  1.) 

p.  304. 
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PLATE  IV. 


Fio.  I.— Fundus  of -the  Healthy  Eye  (European).--The 
general  colour  is  orange-red,  while  the  optic  disc 
is  yeUowish-white.  The  central  artery  and  vein 
of  the  retina  are  seen  emerging  from  the  disc  and 
ramifying  over  the  fundus.  The  arteries  present 
a  double  contour;  the  veins  are  lai^r  and  more 
distinct. 

Fig.  2,-'Pundu9  of  the  Healthy  Eye  (Native  of  India).— The 

colour  of  the  fundus  is  a  brownish-grey,  and  the 

optic  disc  of  a  {lale  rose  tint.     In  other  resjjects  it 

resembles  that  of  the  European. 

p.  40. 
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PLATE  V. 

Pio.  I  .^Jljfperamia  of  the  Retina  (malarial,  in  Native).— 
The  pink  tinfc,  which  has  replaced  the  natural  grey 
of  the  healthy  fundus,  indicates  congestion.  The 
vessels  are  foggy  and  indistinct,  from  the  oedema- 
tons  condition  of  parts. 

p.  396. 

Fio.  2.—NewrO'lietimtiM  in  Brigkt'a  Disease.— The  white 
glistening  patches  are  the  product  of  fatty  degenera- 
tion. The  optic  disc  is  iU-defiue<l  from  serous  effu- 
sion, and  numerous  small,  radiating,  brush-like 
extravasations  of  blood  are  seen  scattered  about. 
(After  liebreich.) 

p.  413. 

Fia.  3. — If^mmation  of  the  Retina. — The  optic  disc  is  in 
great  part  of  the  same  scarlet  colour  as  the  rest  of 
the  fundus  :  the  whole  appears  hazy  and  oedema- 
tons.  The  central  artery  is  of  normal  size,  but  the 
vein  greatly  enlarged  and  remarkably  tortuous. 
(After  Jaeger.) 

p.  405. 


PLATE  VI. 

Fio.  1. — Opiie  Neuritis. — The  fundus  U  uniformly  scarletf 
and  the  optic  disc  and  entrance  of  the  retinal  vessels 
surrounded  and  veiled  by  an  oedematous  haze.  The 
vein  is  deeply  congested  and  tortuous.  (After  Lie- 
breich.) 

p.  4d0. 

Pig.  2,'—Conteeutire  Atrophy  of  the  PapiUct, — The  result  of 
optic  neuritis.  The  disc  is  whitish  and  flat,  and 
presents  an  irregular  margin,  with  black  pigmentary 
deposits.  The  vessels  are  small  and  contracted. 
(Altered  from  Galezowski,  Fig.  6.) 

p.  452. 

Fio.  3. — Primary  Atrophy  of  the  Papilla. — The  optic  disc 
displays  tiiie  pearly- white,  circular,  and  flat  appear- 
ance which  is  characteristic  of  the  disease.  The 
retinal  vessels  are  of  normal  size  and  appearance. 
(After  Galezowski,  Fig.  5.) 

p.  457. 
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on  tli«  AntUoniy  of  the  Eye — Meekani»iit  of 
the  Accommodation  of  the  Eye. 


Orbilo-OcTilar  Sheath. — The  eyeball  is  encaaed  in  a  Cunu 
fibrona  sheath,  wliich  commoncos  at  the  a.pei  of  the" ''""■■ 
orbit,  and  embracing  the  optic   nerve,  passes  forwards 
and  becomes  interwoven  nith  the  sclerotic  a  few  lines 


This  sheath  is  known 
<r  capsnle  of  Tenon ;  it  is 

Fio.  L 


behind  the  margin  of  the  & 
as  the  orbito-ocular  sheath,  c 
perforated  bj  the  tendons  of 
the  obliqui  mnscles  near  the 
equator  of  the  eye,  and  an- 
teriorly the  tenaone  of  the 
recti  muscles,  in  passing 
through  it,  give  oS  a  number 
of  fibres,  which  are  incorpo- 
rated into  those  of  the  cap- 
Bnle  of  Tenon ;  in  fact,  these 
mnscles  may  be  said  to  be 
inserted  not  only  into  the 
aclerotic,  but  also  into  the 
orbito-ocniar  sheath  (Fig-  !)■ 
The  posterior  sorface  of  the 
globe  of  the  eye,  therefore,  „ 
gUdes  over  the  inner  layer  of  „  p,  „^„„i,^  ^^„  «p»««  ui 

the  Capsnle  of  Tenon,  some-  Tenon  having  been  remoTod  ; 

what  in  the  same  way  as  the  /.  "ctioB  ot  optio  ceire. 

head  of  the  femur  does  in  the 

acetabulum,  a  smaU  quantity  of  serous  flnid  interven-  ^••y 

ing between  the  eyeball  and  the  orbito-ocular  sheath.  tim^Si 

In  eitirpation  of  the  eye,  care  should  be  taken  not  to  i*. 


,B.  sclerotic,  tl 
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injure  the  barrier  formed  by  this  fibrous  membrane, 
the  operation  is  thus  rendered  less  dangerous  than 
when  the  capsule  of  Tenon  is  cut  through,  and  the 
contents  of  the  orbit  external  to  it  are  wounded,  for 
inflammation  may  under  these  circumstances  be  set 
up  among  the  sort  tissues  contained  within  the  orbit, 
and  be  propagated  backwards  to  the  cranial  cavity.* 

The  connexion  of  the  capsule  of  Tenon  with  the  ten- 
dons of  the  recti  muscles  has  an  important  bearing  on 
the  operation  of  tenotomy  for  the  cure  of  diplopia. 
Evidently,  if  the  tendons  of  the  muscles  only  are 
divided  close  to  their  insertion  into  the  sclerotic,  the 
processes  given  off  from  them  to  the  capsule  of  Tenon 
will  prevent  the  tendons  from  suffering  too  great  a  re- 
traction, and  allow  of  their  forming  adhesions  to  the 
sclerotic  near  their  normal  point  of  insertion,  often  a 
matter  of  the  first  consideration  in  operations  for  the 
cure  of  strabismus. 

If  the  eyeball  is  carefully  separated  from  its  attach- 
ments, it  will  be  found  to  be  nearly  spherical ;  the 
cornea,  being  the  segment  of  a  smaller  sphere,  is  more 
convex  than  any  other  portion.  The  eyeball  varies  in 
size  in  different  individuals — its  mean  diameter  being 
about  seven-eighths  of  an  inch. 

The  Sclerotic  is  the  most  external  of  the  proper 
tunics  of  the  eyeball,  forming  a  dense,  opaque,  fibrous 
casing,  which  gives  shape  and  support  to  tne  delicate 
structures  within ;  its  texture  is  modified  anteriorly, 
where  it  forms  the  cornea,  so  as  to  become  transparent 
and  admit  the  passage  of  light  to  the  interior  of  the 
eve.  The  optic  nerve,  ciliar}r  vessels  and  nerves,  pierce 
the  sclerotic  from  behind :  it  is  thickest  posteriorly, 
where  it  corresponds  to  the  situation  of  the  retina,  and 
becomes  gradually  thinner  in  front,  until  within  a 
short  distance  of  the  cornea,  when  the  sclerotic  again 
increases  in  thickness,  the  capsule  of  Tenon  being  here 
fused  into  its  substance  :  it  is  thinnest  immediately 
behind  the  insertion  of  the  recti  and  obliqui  muscles. 
The  sclerotic  is  in  relation  externally  with  the  capsule 
of  Tenon,  and  internally,  in  front,  with  the  ciliary 
muscle,  and  behind  with  the  choroid. 

Th^  Optic  Kei've  passes  through  the  sclerotic,  together 

•  "  Atlas  of  Sura^cal  and  Topographic.il  Anatomy,"  by  B.  F. 
Beraud ;  translatea  by  R.  H.  Holme,  pi.  15,  fig.  2. 
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with  the  retinal  vessels,  at  a  spot  abont  one-tenth  of  an 
inch  internal  to  the  antero-posterior  axis  of  the  eje. 
The  passage  through  which  the  nerve  enters  the  eye- 
ball IS  funnel-shaped — being  smaller  towards  the  inner 
than  the  outer  surface  of  the  sclerotic  :  this  opening  is 
crossed  by  numerous  decussating  fibrous  banos,  wmch 
constitute  the  lamina  crihrosa — in  fact,  it  would  be 
more  correct  to  say  that  the  sclerotic  is  pierced  by  a 
number  of  small  openings  for  the  transmission  of  the 
component  fascicles  of  the  nerve,  rather  than  by  a 
single  one  for  the  nerve  itself. 

ITie  optic  nerve  is  encased  in  a  dense  fibrous  sheath,  Di§potitioa 
a  portion  of  which,  on  reaching  the  sclerotic,  becomes  J^eilh. 
fujsed  into  its  structure,  strengthening  it  posteriorly. 
In  addition  to  this,  the  neurilemma  of  the  various 
bundles  of  which  the  nerve  is  composed,  is  not  pro- 
longed into  the  eye,  but  quitting  the  nervous  elements 
(which  are  further  deprived  of  their  white  substance), 
it  terminates  in  the  fiWous  meshes  of  the  lamina  cri- 
brosa  and  anterior  layers  of  the  sclerotic. 

Bonders*  describes  the  sheath  of  the  nerve  as  con-  Donderu' 
sisting  ^of  two  parts ;  the  larger,  external  portion,  ^»«'^»- 
leaves  the  nerve  as  it  is  about  to  enter  the  eye,  and 
passing  outwards,  becomes  incorporated  with  the 
sclerotic ;  the  inner,  more  delicate  portion,  follows  the 
nerve  as  far  as  the  lamina  cribrosa,  which  it  helps  to 
form,  and  then  bends  outwards  to  join  the  sclerotic 
towards  its  inner  surface.  The  two  portions  of  the 
sheath,  in  the  normal  condition  of  the  parts,  are  united 
by  a  thin  intervening  layer  of  connective  tissue,  but 
tne  interval  between  them  is  continuous  with  the 
arachnoid  cavity ;  and  in  persons  predisjwsed  to  the 
affection  known  as  staphyloma  posticum,  the  outer  Relation  to 
sheath  diverges  prematurely  from  the  inner  one,  p^'Jj^'*" 
leaving  a  considerable  interval  between  them,  which  in 
section  appears  triangular,  and  is  occupied  by  an  in- 
creased growth  of  connective  tissue.  In  this  condition 
of  the  parts,  the  sclerotic  immediately  around  the 
optic  disc  is  represented  by  the  thin  layer  of  the  inner 
sheath,  deprived  of  the  support  it  usually  receives  from 
behind,  and  is  therefore  prone  to  yield  t<o  intraocular 
pressure  giving  rise  to  staphyloma  (see  Fig.  33). 


•  "  Accommodation  and  Refraction  of  the  Eye,"  by  Bonders, 
p.  878  (New  Sydenham  Society). 
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Tlie  Conjunctiva  is  essentially  a  mucous  membrane, 
composed  of  an  external  stratum  of  epithelial  cells 
resting  on  a  basement  membrane,  beneath  which  the 
capillary  vessels  are  situated.  It  lines  the  eyelids,  and 
is  continued  over  the  anterior  part  of  the  eyeball ;  in 
the  former  situation  it  is  known  as  the  tarsal  or  pal- 
pebral conjunctiva,  and  in  the  latter  as  the  orbital,  or 
ocxdar  conjunctiva.  At  its  line  of  reflection  from  the 
lids  to  the  eyeball,  the  membrane  forms  a  loose  fold, 
called  the  tarso-orbital  fold ;  at  the  inner  angle  of  the 
eye  is  a  vertical  fold,  the  plica  semilunaris. 

The  palpebral  conjunctiva  is  extremely  vascular  and 
thick,  and  its  free  surface  is  elevated  into  numerous 
papilla?,  each  of  which  encloses  one  or  more  fine  capil- 
lary loops,  and  a  terminal  nervous  apparatus,  the  whole 
being  encased  in  connective  tissue.  Beneath  the  base- 
ment membrane  is  a  loose  connective  tissue,  in  which 
a  number  of  solitary  glands  are  imbedded ;  and  be- 
sides these,  there  are  a  row  of  some  eighteen  or  twenty 
conglomerate  glands,  opening  by  as  manv  ducts  on  the 
free  surface  of  the  tarso-orbital  fold  ot  the  conjunc- 
tiva ;  they  pour  out  an  abundant  watery  secretion, 
which  helps  to  lubricate  the  eye. 

The  ocular  conjunctiva  is  void  of  papillaB,  and  is 
bound  down  to  the  capsule  of  Tenon  by  connective 
tissue ;  anteriorly  it  is  united  with  the  sclerotic.  It  is 
supplied  with  a  superficial  and  deep  set  of  vessels,  the 
former  being  derived  from  branches  of  the  palpebral 
and  lachrymal  arteries,  and  the  latter  from  the  muscu- 
lar and  ciliary ;  these  anastomose  with  one  another, 
forming  a  zone  of  vessels  round  the  circumference  of 
the  cornea,  and  from  this  circle  small  branches  pierce 
the  sclerotic  and  anastomose  with  the  vessels  of  the 
iris  and  choroid.  In  consequence  of  this  arrangement, 
when  the  latter  structure  is  congested,  the  zone  of 
vessels  round  the  cornea  becomes  turgid  also,  forming 
the  "  sclerotic  zone  of  vessels,"  the  "  arthritic  ring"  of 
which  we  shall  have  to  speak  so  frequently,  as  a  most 
important  indication  of  disorder  in  the  intra-ocular 
circulation. 

The  veins  of  the  conjunctiva  empty  themselves  into 
the  cavernous  sinus  through  the  muscular  and  lachry- 
mal veins,  and  also  into  the  angular  vein  of  the  face, 
by  the  nabal  arch ;  so  that  if  from  any  cause  the  pas- 
sage of  blood  through  the  vasa  vorticosa  of  the  choroid 
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into  the  ophthalmic  vein  is  impeded,  as  in  fflancoma,  a 
collatei*al  circulation  is  established  through  the  veins 
of  the  conjunctiva — hence  the  enlarged  and  tortuous 
superficial  vessels  noticed  in  chronic  diseases  affecting 
the  choroid. 

The  Cornea  is  a  modification  of  the  sclerotic  so  con-  Tm  Coe- 
structed  as  to  receive  its  nntriment  by  endosmosis,  ""^ 
thus  preventing  the  necessity  for  a  vascular  system, 
which  would  interfere  with  its  transparency.  The 
circumference  is  bevelled  in  such  a  manner  that  the 
sclerotic  overlaps  it ;  but,  with  this  exception,  it  is  of 
the  same  thickness  throaghont. 

The  cornea  is  divided  into  three  laminae ;  the  external  Its  anterior 
or  conjunctival  is  an  apparently  structureless  mem- 1*""*"*- 
brane,  its  anterior  surface  being  covered  by  several 
layers  of  epithelial  cells ;  posteriorly  it  sends  processes 
inwards,  interlacing  with  the  fibrous  elements  of  the 
lamina  beneath  it.    The  middle  lamina  constitutes  the  Middle 
principal  bulk  of  the  cornea,  and  consists  of  fibrous  l»°^»- 
tissue,  so  arranged  as  to  form  strata  superimposed  one 
over  the  other;    frequent  communications,  however, 
exist  between  contiguous  layers,  so  that  they  are  inti- 
mately connected  one  with  another.    In  the  intervals 
between  the  bundles  and  layers  are  innumerable  inter- 
spaces or  fissures,  wliich  contain  elongated  branching 
cells  and  a  nucleus ;  these  cells  are  probably  filled  with 
nutrient  fluid  during  life.    Branches  of  the  long  ciliary 
nerves  may  be  traced  into  the  cornea,  where  they 
appear  to  form  a  very  abundant  and  intricate  net- 
work. 

The  internal  lamina  of  the  cornea  is  composed  of  an  intOTnal 
homogeneous  membrane,  and  is  lined  internally — that  ^•n""** 
is,  towards  the  aqueous  humour — by  epithelial  cells. 
Bowman  describes  it  as  "  a  transparent  homogeneous 
membrane.  Though  very  hard  and  capable  of  resisting 
pressure,  giving  a  crisp  sound  when  divided  witn 
scissors,  yet  it  is  very  brittle  and  easily  torn,  fragments 
showing  a  remarkable  tendency  to  curl  up  on  aU  sides 
into  roUs."* 

A  part  of  the  fibrous  structure  of  the  middle  lamina  Anatomictl 
unites  with  the  internal  at  the  circumference  of  the  f„teJjJla*  ^ 
cornea,  and  their  union  gives  rise  to  three  sets  of  Uunijia. 


•  "  Lectures  on  the  Parts  concerned  in  the  Operations  on  the 
Eye,"  by  W.  Bowman,  p.  19. 
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fibres ;  one  passing  backwards  towards  the  ciliaiy  pro- 
cesses, form  a  point  of  attachment  for  the  cihary 
mnscle,  another  bending  forwards  in  un  arched  man- 
ner, nnite  with  those  of  the  sclerotic,  leaying  a  small 
space  between  the  two,  called  the  circular  sinus  ;  and 
a  third  set  of  these  fibres  curve  backwards  to  the  iris, 
and  are  inserted  into  its  anterior  circumference. 

The  Choroid  is  essentially  a  vascular  structure,  ser\*- 
ing  the  primary  purpose  of  a  reservoir  of  blood  for  the 
nourishment  of  tne  vitreous  and  lens.  It  is  prolonged 
anteriorly  into  the  ciliary  processes;  externally  it  is 
in  contact  with  the  sclerotic  and  ciliary  muscle,  and 
internally  with  the  elastic  lamina  of  the  choroid,  a  fine 
hyaloid  membrane  upon  which  the  hexagonal  cells  of 
tne  choroid  rest ;  these  two  limiting  structures  being 
united  by  bands  of  connective  tissue,  in  the  meshes  of 
which  are  situated  the  vessels,  nerves,  contractile 
tissue,  and  pigment  cells,  which  collectively  constitute 
the  choroid.  The  innermost  layer  of  cells — that  is, 
those  nearest  the  elastic  lamina — are  almost  devoid  of 
colouring  matter,  and  are  very  much  smaller  than  the 
pigment  cells.  The  choroid  contains  a  considerable 
quantity  of  contractile  tissue  prolonged  from  the  ciliary 
muscle.  Its  nerves  are  derived  from  the  short  ciliary 
branches  of  the  ophthalmic  ganglion. 

The  vessels  of  the  choroid  and  ciliary  processes  have 
been  divided  by  anatomists  into  several  layers,  which 
it  is  unnecessary  for  me  to  describe.  The  arteries  are 
derived  from  the  i)08terior  short  ciliary  divisions  of 
the  ophthalmic  artery,  which,  piercing  the  sclerotic  near 
the  lamina  cribrosa,  divide  into  numerous  branches ; 
these  are  directed  forwards,  following  a  somewhat 
meandering  course  among  the  pigment  cells  of  the 
choroid,  and  they  give  origin  to  a  dense  capillary  net- 
work situated  immediately  behind  the  elastic  lamina. 
The  larger  vessels  of  the  choroid,  therefore,  are  nearer 
the  sclerotic  than  their  capillaries,  and  in  their  meshes 
are  lodged  the  stellate  pigment  cells  of  the  part ; 
whereas  many  of  the  capillaries  are  internal  to  the 
pigment  cells,  and  consequently  when  these  vessels  are 
congested,  if  the  eye  is  examined  with  the  ophthalmo- 
scope, they  will  be  found  almost  to  conceal  the  larger 
vessels  of  the  choroid  and  its  pigmentary  structures. 
Among  dark-skinned  people,  so  long  as  the  hexagonal 
cells  of  the  elastic  lamina  remain  in  situ,  it  is  impos- 
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sible  to  see  the  choroid  with  the  ophthabnoscope ;  bnt 
in  the  fairer  races,  the'hexagonal  cells  beins  free  frdm 
pigment  allow  the  passage  of  light  to  the  choroid,  and 
the  reflection  from  this  vascular  lajer  causes  the 
scarlet  colour  of  the  fundus  of  the  eye  as  seen  with  the 
ophthalmoscope. 

Some  of  the  branches  of  the  short  ciliary  arteries 
pass  forwards  through  the  ciliary  muscle,  and  enter 
the  iris. 

The  veins  of  the  choroid  form  a  vascular  stratum  Veini "  tma 
external  to  the  arterial  network ;  they  are  arranged  in  T^^^Jf" 
curves    (vasa    vorticosa),  converging    to    four   large 
branches,  which  perforate  the  sclerotic  midway  be« 
tween  the  optic  nerve  and  the  cornea  and  idtimately 
empty  themselves  in  the  cavernous  sinus. 

Bejrond  the  ora  serrata  the  inner  surface  of  the  OiiUTj  pro- 
choroid  appears  striated  ;  anteriorly  the  strife  become  <»«■•«•• 
deeper,  forming  the  ciliary  procesaes,  which  pass  for- 
ward and  overlap,  but  do  not  actually  touch  the  edge 
of  the  lens.  These  processes,  amountmg  to  about  sixty 
in  number,  are  received  into  as  manv  folds  of  the 
vitreous  body :  they  are  lined  internally  by  the  sus- 
pensory ligament  of  the  lens ;  externally  they  are  in 
contact  with  the  ciliary  muscle.  The  structure  of  the 
ciliary  processes  is  sinular  to  that  of  the  choroid,  but 
anteriorly  the  vessels  bend  round  upon  themselves, 
each  process  being  formed,  as  it  were,  of  a  club- 
shaped  mass  of  vessels  imbedded  in  fibro-cellular 
tissue  and  pigment  cells ;  these  processes  are  situated 
immediately  behind  the  iris,  forming  the  ciliary 
body. 

The  Iris,  as  has  been  already  stated,  arises  from  the  Thi  Ibis. 
fibres  proceeding  from  the  margin  of  the  inner  lamina 
of  the  cornea,  some  of  which  may  be  traced  into  it.    A 
second  set,  arising  from  the  marfi^in  of  the  cornea,  were  Ite  ftUaoh- 
mentioned  as  passing  posteriorfy  towards  the  ciliary  Jjjjjj^ 
processes ;  some  of  these,  too,  may  be  followed  into  the 
uis.     In  addition  to  its  fibrous  structure,  the  iris  con- 
tains an  outer  longitudinal  and  an  inner  circular  set 
of  contractile  fibres,  connective  tissue,  pigment  cells, 
vessels  and  nerves.    Its  anterior  surface  is  free,  and 
bathed  by  the  aqueous  humour ;  its  posterior  surface 
rests  against  the  capsule  of  the  lens,  and  it  inner 
margin  forms  the  circumference  of  the  pupil.    It  con- 
tains a  vast  number  of  pigment  cells;  those  on  its 


8 


ANATOMY   OF  THE   EYE. 


Contraetile 
element!. 


Tetiels. 


Nerres. 


posterior  gnrface  being  continnons  with  the  epithelium 
covering  the  elastic  lamina  of  the  ciliary  processes. 

The  contractile  (muscular)  fibres  of  the  iris  may  be 
divided  into  two  sets ;  the  outer,  or  radiating,  which 
are  described  as  running  in  fasciculi  from  witnout  in- 
wards, forming  the  dilatator  pupillsB,  and  the  internal 
circular  fibres,  which  constitute  the  constrictor  pupillaa. 

The  vessels  of  the  iris  pursue  a  similar  course ;  they 
are  of  a  small  size,  and  are  derived  from  the  long  ciliary 
arteries,  which  perforate  the  sclerotic  posteriorly ;  they 
pass  along  in  the  ciliary  muscle  till  they  reach  the 
outer  margin  of  the  iris,  when  they  divide  and  form  a 
zone  round  its  circumference,  sending  oflf  branches  to 
the  iris  and  ciliary  muscle. 

The  iris  derives  its  nerves  from  the  ciliary  branches 
of  the  ophthalmic  ganglion,  which  connect  it  with  the 
third,  fifth,  and  sympathetic  nerves,  and  also  from 
the  long  ciliary  branches  of  the  nasal  nerve ;  these 
uniting  form  a  plexus  round  the  outer  margin  of  the 
iris,  and  from  thence  send  off  branches  to  supply  the 
dilatator  and  constrictor  muscles. 
"«n«*c«on  The  contraction  of  the  pupil,  in  obedience  to  the 
o  tbe  pupil.  g-tuji^Qg  Qf  li^ht,  is  evidently  a  reflex  action  depending 
upon  excitation  of  the  retma,  the  impression  being 
transmitted  to  the  circular  muscle  of  the  iris  through 
the  third  nerve ;  for  it  is  through  the  action  of  the 
motor  fibres  of  this  nerve  that  the  circular  muscle  of 
the  iris  contracts,  for  when  the  retina  or  the  third  nerve 
is  destroyed  the  pupil  remains  dilated.  If  the  optic 
nerve  is  divided,  the  iris  still  contracts  when  the 
portion  of  the  nerve  connected  with  the  brain  is 
irritated ;  and  when  the  third  nerve  is  divided,  the 
irritation  of  its  distal  portion  will  still  excite  contrac- 
tion of  the  iris.  It  is  well  known  that  through  means 
of  this  reflex  action,  both  irides  will  contract  their 
pupils  under  the  influence  of  light  falling  on  one 
retina.  Thus,  in  amaurosis  of  one  eye,  its  pupil  may 
contract  when  the  other  eye  is  exposed  to  a  stronger 
light.  The  iris  also  contracts  in  association  with 
certain  other  muscles  supplied  by  the  third  nerve  : 
thus,  when  the  eye  is  directed  inwards,  or  upwards,  by 
the  action  of  the  recti,  the  iris  contracts,  as  if  under 
the  action  of  the  will ;  the  contraction  of  the  iris  may 
under  these  circumstances  occur  in  cases  of  total 
blindness.    The  contraction  of  the  pupils,  when  the 
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eyes  are  inverted  as  in  looking  at  near  objects,  serves  the 
purpose  of  excluding  the  extraneonE  rays  of  light  which 
are  too  divergent  to  be  refracted  on  the  retina.*  The 
sjrmpathetic  nerve  brings  the  radiating  fibres  of  the 
iris  into  action,  and  hence  division  of  the  sympathetic 
in  the  neck  is  followed  by  contraction  of  the  papil, 
whereas  its  irritation  causes  the  pupil  to  oilate. 
Bonders  remarks,  that  the  action  of  the  sympathetic 
causes  a  persistent  exaltation  of  the  tone  of  the 
radiating  nbres  of  the  iris ;  thus  the  dilatator  pupillsd 
is  with  constant  force  the  antagonist  of  the  spnincter 
muscle.t  It  seems  very  possible,  however,  that  the 
sympathetic  fibres  in  this,  as  in  other  situations,  are 
chiefly  distributed  to  the  vessels,  and  unless  by 
altering  their  calibre  hardly  influence  the  movements 
of  the  iris. 

The  fifth  is  the  sentient  nerve  of  the  iris  ;  its  motor  Sentient, 
action  can  only  be  explained  by  supposing  that,  when 
irritated,  reflex  action  takes  place  from  the  Grasserian 
ganglion,  for  its  influence  in  causing  contraction  of  the 
pupil  continues  after  division  of  the  oculo-motor  and 
the  sympathetic  nerves.J 

The  Retina  is  essentially  a  nervous  structure,  spread  Th«  Bi- 
over  the  inner  surface  of  the  back  of  the  eye.    It  '"'^ 
extends  from  the  optic  disc  forwards  as  far  as  the  Extent  and 
ora   serrata,  its  posterior  surface  being  in  contact  >f«l»^"»' 
with  the  hexagonal  ceUs  of  the  choroid;  internally 
it  is  separated  from  the  hyaloid  by  the  membrana 
limitans. 

The  vessels  of  the  retina  are  derived  from  the  arteria  The  central 
centralis  retin®,  which  enters  the  e^e  through  the  ^^^  •'^^ 
centre  of  the  lamina  cribrosa,  and  passing  through  the 
optic  disc,  sends  out  branches  in  different  directions ; 
they  form,  however,  two  principal  groups  as  they  leave 
the  disc — one  ascending,  the  other  descending.  These 
vessels  are  at  first  situated  immediately  beneath  the 
membrana  limitans,  but  ultimately  they  dip  down  into 
th3  nervous  elements  of  the  retina,  terminating  in  a 
system  of  delicate  and  by  no  means  numerous  capilla- 


•  "  Handbook  of  Physiology."  By  W.  T.  Kirkes.  Eiglith 
Edition,  p.  540. 

t  rW€  Douders  on  "Accommodation  and  Refraction,'*  pub- 
lished by  tho  New  Sydenham  Society,  p.  679. 

X  Id.  p.  581. 
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Ties.  TKe  veins  cominence  in  a  circle  round  the  ora 
serrata,  and  converging  from  thence,  end  in  the  vena 
centralis  retinse,  which  passes  out  of  the  eye  through 
the  centre  of  the  optic  disc. 

The  optic  disc  is  described  by  Galezowski,  Clifford 
Allbutt,  and  other  authorities;  as  having  a  separate 
source  from  which  it  derives  its  blood-vessels,  con- 
sisting of  branches  from  the  pia  mater  to  the  chiasma 
of  the  optic  nerve,  a  branch  from  the  middle  cerebral 
to  the  optic  tracts,  as  well  as  vessels  from  the  choroid 
plexus  and  central  artery  of  the  retina :  by  means  of 
the  former  (branches  from  the  pia  mater)  there  is 
an  unbroken  vascular  network  from  the  optic  tracts 
to  the  papilla.  In  consequence  of  this  arrangement, 
we  can  understand  how  anomalies  in  the  cerebral  cir- 
culation may  extend  to  the  papilla  of  the  optic  nerve, 
and  how,  from  disease  of  the  vessels  supplying  the 
papilla,  this  structure  may  be  converted  into  a  per- 
fectly white  disc  (atrophy),  its  rose  colour  depending 
upon  the  supply  of  blood  from  the  above-mentioned 
sources.  On  the  other  hand,  the  condition  of  the 
vessels  of  the  optic  papilla  may  indicate  the  degree  of 
repletion  or  anaemia  of  the  cerebral  vessels,  of  which 
they  are  the  prolongation.*  But  we  must  bear  in 
mind  that  the  blood  supply  of  the  disc  is  also  main- 
tained by  vessels  given  off  from  the  central  artery  of 
the  retina,  and  from  a  vascular  circle  which  surrounds 
the  disc,  formed  from  branches  of  the  short  ciliary 
arteries.  In  addition  to  these  vessels  the  optic  disc 
receives  arteries  and  veins  directly  from  the  choroid, 
these  anastomose  with  branches  from  the  central  ves- 
sels of  the  retina. 

A  deeply-tinted  yellow  spot,  called  the  macula  lufea, 
may  be  obsei-ved  in  the  retina,  situated  exactly  in  the 
axis  of  vision ;  it  is  therefore  about  the  one-tenth  of 
an  inch  to  the  outer  side  of  the  entrance  of  the  optic 
nerve  (optic  disc) ;  in  its  centre  will  be  seen  a  small 
depression,  the  fovea  centralis.  The  retinal  vessels 
will  be  noticed  curving  above  and  below  this  spot  in 
an  arched  manner,  but  they  do  not  cross  it.    The 


»  "Etude  Opbtlialmoscopique  sur  les  Alterations  du  Nerf 
Optique,"  par  X.  Galezowski,  p.  33,  Paris,  1866 ;  also  "  On  the 
Use  of  the  Ophthalmoscope,"  by  T.  Clifford  Allbutt,  p.  80, 
London,  1871. 
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macula   lutea    is   the  most    eensitiye    part    of  the 
retina. 

As  I  have  already  mentioned  (p.  3)  the  fibrons  Bntnnoe 
sheath  of  the  optic  nerve  is  divided  into  two  layers,  S^**'^^*' 
the  onter  one  being  fnsed  with  and  strengthening  the 
posterior  and  middle  layers  of  the  sclerotic ;  and  the 
internal    sheath,  which  represents  the  neurilemma, 
passing  forwards  to  the  intra-ocular  snrface  of  the 
sclerotic  to  become  fnsed  with  its  anterior  layers.  Con-  gdenil 
seqnently,  at  the  optic  foramen  of  the  sclerotic,  a  more  opening, 
or  less  projecting  border  is  formed,  to  which  the  edge 
of  the  posterior  opening  of  the  choroid  is  attached  by 
filamentary  tissoe.    The  scleral  opening  is  filled  by 
the  anterior  part  of  the  optic  nerve. 

The  lamina  cribrosa  is  constituted  by  processes  from 
the  neurilemma  of  the  optic  nerve,  strengthened  by  a 
network  of  elastic  elements  from  the  sheath  of  the  cen- 
tral artery  of  the  retina,  and  by  fibres  from  the  sclerotic. 

The  Suspensory  Ligament  of  the  Lens  (zonula  of  Lxoambht 
Zinn)  is  a  nbro-cellnlar  structure  internal  to  the  hexa-  J]^"" 
gonal  cells  of  the  choroid ;  it  passes  forwards  from  the 
ora  serrata  and  along  the  ciliary  processes,  and  dip- 
ping down  over  the  margin  of  the  lens,  it  is  incor- 
porated with  the  anterior  surface  of  the  capsule  of  the 
lens.  In  leaving  the  ciliary  body  to  pass  to  the  lens, 
the  suspensory  ligament  forms  the  anterior  wall  of  the 
canal  of  Petit,  to  be  presently  noticed. 

The  Hyaloid  constitutes  the  membranous  bag  in  The  Hta- 
which  the  Vitreous  is  contained ;  it  is  a  most  delicate  }^^^  ^^ 
and  fragile  structure,  and  is  in  immediate  contact  with    ^******'"' 
the  membrana  limitans  as  far  forwards  as  the  ora 
serrata :  anteriorly  it  is  in  apposition  with  the  suspen- 
sory ligament  of  the  lens,  until,  advancing  close  up 
to  the  maivin  of  the  lens,  it  dips  down  behind  it,  so 
that  the  eoge  of  the  lens  is  contained  in  a  canal,  first 
described  by  Petit,  which  is  formed  by  the  suspensory 
ligament  in  front  and  by  the  hyaloid  behind. 

Enclosed  in  this  sac  (the  hyaloid)  is  the  Vitreous 
humour t  consisting  of  mucous  tissue — the  gelatinous 
connective  tissue  of  Kolliker.  It  is  structureless, 
without  nerves  or  vessels,  but  contains  nuclei  and 
cells,  which  are  principally  found  in  its  peripheral 
layers,  and  near  the  hyaloid.  The  nutrition  of  the 
vitreous  is  carried  on  through  the  vessels  of  the  retina 
and  choroid. 
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The  Lens  is  a  transparent  double-convex  body, 
about  the  sixth  of  an  inch  thick,  more  curved  behind 
than  in  front ;  it  is  composed  of  a  numerous  series  of 
fibres,  united  so  as  to  form  plates  or  laminsB,  having  a 
very  complex  arrangement.  It  is  contained  in  an 
elastic  homogeneous  capsule ;  on  the  posterior  surface 
of  the  antenor  capsule  is  a  layer  of  polygonal  cells, 
otherwise  the  capsule  has  no  epithelium.  The  lens 
with  its  capsule  may  be  said  to  rest  posteriorly  in  the 
anterior  part  of  the  vitreous,  the  hyaloid  intervening, 
and  in  front  it  is  attached  by  the  suspensory  ligament 
to  the  ciliary  processes,  and  is  in  contact  with  the 
posterior  surface  of  the  iris,  and  aqueous  humour. 

The  last  structure  I  have  to  notice  is  the  Ciliary 
Muscle;  it  consists  of  two  sets  of  smooth  muscular 
fibres,  one  having  a  meridional  direction,  the  other  a 
circular  course;  the  former  arise  from  the  point  of 
junction  of  the  cornea  and  sclerotic,  and  pass  back- 
wards beneath  the  sclerotic  as  far  as  the  ora  serrata ; 
they  are  attached  to  the  sclerotic.  These  bundles  of 
muscular  fibre  have  an  intimate  connexion  with  the 
connective  tissue  of  the  ciliary  processes  and  choroid. 
The  circular  fibres  of  the  ciuary  muscle  are  chiefly 
found  near  the  boundary  of  the  iris,  and  are  attached 
to  the  fibres  proceeding  from  the  inner  layer  of  the 
cornea  towards  the  iris. 

The  source  of  the  vessels  supplying  the  ciliary 
muscle  is  the  same  as  in  the  case  of  the  iiis.  Its 
nerves  are  derived  from  the  ciliary,  naso-ciliary  (a 
nerve  of  sensation),  and  also  from  the  sympathetic; 
these  unite  and  form  an  abundant  plexus  in  the 
muscle ;  it  is  also  supplied  with  ganglionic  cells. 

The  Eyelids  serve  a  most  important  function  in 
protecting  the  eye.  Their  anatomy  will  bo  readily 
understood  by  reference  to  the  diagram  on  the  oppo- 
site page,  after  M.  Moll,  which  represents  a  vertical 
section  through  the  middJe  of  the  upper  eyelid,  treated 
with  acetic  acid,  and  magnified.* 

The  surface  of  the  skin  of  the  lid  (a)  is  covered  with 
fine  hairs,  and  is  continuous  with  the  palpebral  con- 
junctiva (18-18).    The  cilia  (22,  23)  emerge  from  about 

♦  "Archivf.  Ophth.,"  Bd.  iii.  p.  258.  1857;  aud  H.  Power, 
"Illustrations  of  Diseases  of  the  Kyt^"  p.  84,  1867. 
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the  centre  of  the  free  margin  of  the  lida,  their  foUiclea 
extending  baclfirards  into  the  eyelid  above  the  tarsal 
cartilage ;  several  Behaceona  glands  open  into  each 
hair  follicle.  The  centre  of  the  lid  is  occupied  bj  the 
palpebral  portion  of  the  orbicnlaris  mnacle  (c),  a  small 
portion  of  it  {21)  [Horner's  mnscle]  passin?  beneath 
the  cilia ;  through  these  contractile  fibres  the  dact  of 
the  Meibomian  glands  is  seen  to  pass.  The  tarsal 
cartilage  (e)  is  situated  immediatelj  beneath  the  con- 
junctiva, the  levator  palpebrte  is  attached  to  its  upper 
border  (17).  The  Meibomian  glands  (12)  are  imbedded 
in  the  tarsal  cartilage,  and  open  (19)  near  the  inner 
margin  of  the  edge  of  the  lid. 

Pio.  2. 
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18.  Termination  of  the  same  glands. 

14.  Section  of  an  adjoining  Meibomian  gland. 

15.  Adipose  tissue  in  the  most  superior  part  of  the  tarsus  over 

the  ends  of  the  Meibomian  glands. 

16.  Elastic  tissue  merging  into  the  upper  part  of  the  tarsus. 

17.  Musculus  levator  palpebras  superioris,  terminating  in  the 

above-named  elastic  tissue. 

18.  Fapillee  of  the  mucous  membrane. 

19.  Opening  of  the  excretory  duct  of  the  Meibomian  follicle. 

20.  Glands  of  small  hairs  near  the  fn'c  border  of  the  lid. 

21.  Tarsal  portion  of  the  orbicularis  (Homer's  muscle). 

22.  Cilia.  23.  Two  cilia  in  one  follicle. 
24.  Sebaceous  glands  of  the  cilia. 

2d.  Cutis  of  the  free  border  of  the  lid. 
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TUE  ACCOMMODATION  OF  TUE  EYE. 

The  Accommodation  of  the  Eye— that  is,  the  me- 
chanism by  which  rays  of  light  from  objects  at  dif- 
ferent distances  are  brought  to  a  focus  on  the  retina, 
has  been  a  matter  of  dispute  for  years ;  and  the  sub- 
ject has  acquired  additional  interest  from  the  large 
share  of  attention  which  has  of  lato  been  directed  to 
the  disorders  of  accommodation. 

It  will  be  advisable,  in  the  first  place,  to  glance  at 
the  facts  which  appear  to  prove  that,  in  the  accommo- 
dation of  the  eye  for  near  objects,  the  convexity  of  the 
anterior  surface  of  the  lens  is  increased.  It  is  evident 
that  this,  or  some  equivalent  change  in  the  dioptric 
media  of  the  eye,  must  take  place,  otherwise  rays  of 
li^ht  from  a  near  object  (divergent  rays)  could  not  pos- 
sibly be  brought  to  a  focus  on  the  retina,  upon  which 
rays  from  distant  objects  (parallel  rays)  are  also  fo- 
cussed ;  in  other  words,  parallel  and  divergent  rays 
cannot  be  brought  to  the  same  focus,  unless  the  re- 
fracting medium  through  which  they  pass  is  capable 
of  altering  its  power  of  refraction. 

The  necessary  adjustment  for  the  accommodation  of 
the  eye  might  be  brought  about  by  changes  in  the  cur- 
vature of  the  cornea,  or  else  by  an  elongation  and  con- 
traction of  the  antero-posterior  axis  of  the  eyeball ;  it 
would  seem,  however,  as  if  Cramer  and  Helmholtz  had 
settled  the  matter  in  favour  of  an  alteration  in  the  cur- 
vature of  the  lens  as  the  cause  of  the  necessary  changes 
in  the  dioptric  media. 

Helmholtz,  in  his  experiments,  took  advantage  of  the 
well-known  fact  that  when  a  lighted  candle  is  held  in 
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front  of  a  healthy  eye,  three  reflected  images  of  the 
flame  may  be  seen  apparently  in  the  pupil — an  anterior 
and  posterior  erect  image,  l>eing  the  reflections  from  ChftogM  of 
the  cornea  and  anterior  surface  of  the  lens,  and  a  S^mon^ 
middle  but  inverted  image  reflected  from  the  posterior  ttr»t«cl 
surface  of  the  lens  or  vitreous.  With  his  ophthalmo- 
meter he  was  able  to  measure  the  magnitude  of  these 
reflected  images  under  varying  circumstances,  and  he 
found  that  so  long  as  the  person  under  observation 
looked  steadily  at  a  distant  object — that  is,  accommo- 
dated his  eye  for  the  far  point— the  three  reflected 
figures  of  the  flame  of  the  candle  remained  unaltered 
in  size ;  but  the  instant  the  accommodation  of  the  eye 
was  changed,  and  a  near  object  was  brought  under 
observation,  the  reflected  image  from  the  aaterior  sur- 
face of  the  lens  increased  in  magnitude,  the  other  figures 
remaining  unaltered  in  size. 

It  became  evident,  therefore,  that  in  varying  the  ac- 
commodation of  the  eye  from  a  far  to  a  near  object, 
the  convexity  of  the  anterior  surface  of  the  lens  was 
augmented,  the  depth  of  the  lens  from  before  back- 
wards being  increased  by  the  bulging  forwards  of  its 
anterior  surface.  The  increase  thus  observed  in  the 
curvature  of  the  lens,  has  been  shown,  mathematically, 
to  be  sufficient  to  bring  divergent  rays  from  near  ob-< 
jects  to  the  same  focus  as  that  of  parallel  rays  from 
distant  objects  without  such  alteration.  In  the  latter 
case  the  lens  is  at  rest,  and  it  is  only  when  we  look  at 
near  objects  that  the  accommodation  is  brought  into 


^% 


.he  same  conclusion,  as  to  the  nature  of  the  changes 
which  occur  in  the  adaptation  of  the  eye  to  vision  at 
different  distances,  has  been  arrived  at  in  other  ways ; 
but  the  above  experiments  are  sufficient  for  our  pre- 
sent purpose. 

The  accommodation  of  the  eye  appears  to  be  a  vo-  Aooommo- 
luntary  act,  inasmuch  as  it  is  under  the  control  of  the  SSSS/wJ! 
will :  we  wish  to  see  a  near  object,  and  on  looking  at 
it,  the  changes  in  the  form  of  the  lens  above  descnbed 
take  place,  in  the  same  way  as  the  extensor  muscles 
respond  to  the  desire  to  open  our  hand  when  closed. 
In  the  infant  we  see  how  vague  and  uncertain  the  per- 
formance of  those  actions  is,  which  for  accuracy  depend 
upon  the  accommodation  of  the  eye ;  doubtless  by  re- 
petition these  actions  afterwards  become  unconscious 
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and  automatic ;  the  acquired  faculties  being  organized 
in  the  constitution  of  the  sensori-motor  ganglionic 
nuclei,  the  movements  follow  as  reflex  effects  of  an  ex- 
ternal stimulus.  Another  point  especially  deserving 
attention  in  connexion  with  these  focal  adjustments, 
is  the  combined  precision  and  incessant  variation  re- 

Suired:  so  long  as  a  person  is  awake,  alterations  in 
be  distance  between  tne  retina  and  objects  under  ob- 
servation must  be  taking  place  at  every  instant,  neces- 
sitating corresponding  alterations  in  the  curvature  of 
the  lens ;  for  it  has  been  proved  that,  for  correct  vision, 
not  only  must  the  rays  of  light  be  brought  to  a  focus 
on  the  retina,  but  they  must  oe  accurately  focussed  on 
its  bacillary  layer. 

The  highest  authorities  of  the  day  hold,  that  the 
accommodation  of  the  eye  is  effected  by  the  action  of 
the  ciliary  muscle.  Donders  says — "  ft  therefore  re- 
mains only  to  attribute  to  the  musculus  ciliaris  the 
important  quality  of  accommodation  muscle.  But  the 
mechanism  whereby  the  contraction  of  this  little  muscle 
alters  the  form  of  the  lens,  to  however  small  a  compass 
the  question  may  now  be  reduced,  is  not  yet  satisfac- 
torily or  conviDcingly  brought  to  light."* 

In  support  of  this  idea  we  cannot  overlook  the 
ikct  that  m  those  animals  whose  range  of  accommoda- 
tion is  highest,  as  birds,  the  ciliary  muscle  is  largely 
developed ;  in  those,  as  fishes,  in  which  accommo- 
dation is  almost  niU  the  ciliary  muscle  is  hardly 
developed. 

At  one  time  it  was  supposed,  that  in  the  accommo- 
dation of  the  eye  the  action  of  the  ciliary  muscle  was 
much  assisted  by  the  iris ;  but  Von  Graefe's  case  has 
settled  this  point ;  for  in  this  instance,  the  whole  of 
the  iris  was  removed  and  yet  the  focus  of  accommoda- 
tion remained  perfect. 


•  "  Accommodation  and  liefractioD  of  the  Eye,"  by  Bonders, 
p.  26  (New  Sydenham  Society). 


CHAPTER  II. 

Methods  employed  in  examining  the  Eye,  and  testing 
the  patienVs  Vision  —  The  Ophthalmoscope :  its 
PrincipU  and  Use — Ophthalmoscopic  Appearances 
of  the  Healthy  Eye, 

EXAMINATION   OF  THE   EYE. 


The  first  and  most  essential  point  to  attend  to  in  ex-  Kxaictva. 

amining  the  eye  is,  that  it  should  be  illuminated  by  a  ^nTg^j 

clear,  bright  light.    The  patient  may  conveniently  be 

seated  before  a  window,  the  surgeon  standing  in  such 

a  position,  that  no  part  of  his  person  intercepts  the  rays  Light. 

of  light  from  falling  directly  on  the  patient*s  eye,  and 

yet  enabling  him  to  examine  the  part  thoroughly. 

The  next  thing  to  be  done  is  to  open  the  eyelids,  the  MinlpuU- 
npper  one  with  the  thumb  of  one  hand,  and  the  lower  **°°* 
with  the  other.  This  manipulation,  though  simple 
enough,  requires  care;  even  slight  pressure  on  the 
diseased  eyeball  frequently  causiufir  pain  and  irritation, 
followed  by  a  gush  of  tears  from  tne  eye,  which  for  the 
moment  prevents  us  from  proceeding  with  our  exami- 
nation. The  lids  having  been  separated  as  far  as  pos- 
sible, the  condition  of  the  cilia,  puncta,  conjunctiva, 
sclerotic,  cornea,  and  iris  should  be  carefully  noticed. 

If  one  eye  only  is  diseased  we  must  compare  its  condi-  The  two 
tion  with  the  sound  eye ;  slight  alterations  in  the  colour  SSpSi^ 
and  brightness  of  the  iris,  which  may  nevertheless  be 
very  significant,  are  often  thus  distingaishable,  and 
anv  abnormal  prominence  or  flattening  of  one  cornea 
will  be  made  more  apparent  by  contrast  with  the 
other.  It  is,  moreover,  by  a  comparative  examination 
of  this  kind,  that  we  ascertain  the  nature  of  the  various 
derangements  that  are  met  with  in  connexion  with 
the  muscular  apparatus  and  movements  of  the  eyeball. 

c 
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The  degree  of  diplopia,  or  squint,  existing  in  any 
particular  case  may  ue  obtained  by  directing  the 
patient  to  look  at  a  distant  object  in  front  of  him, 
and  then  making  a  mark  on  the  lid  opposite  to  the 
centre  of  the  pupil  of  the  squinting  eye ;  if  now  the 
working  eye  bo  closed,  and  the  patient  still  directed  to 
look  at  the  distant  object,  the  squinting  eye  will  move 
outwards  so  as  to  fix  the  object  under  observation,  and 
another  mark  must  then  be  made  on  the  lid  below  the 
pupil ;  the  distance  between  the  first  and  second  dots 
will  measure  the  angle  of  squinting. 

Examination  of  the  Iris. — It  will  frequently  be  neces- 
sary in  examining  the  diseased  e^e,  to  ascertain  if  the 
iris  responds  to  the  stimulus  of  light,  or  in  other  words, 
if  the  pupil  dilates  and  contracts  freely.  To  determine 
this,  the  patient  should  be  placed  before  a  moderately 
strong  light,  which  falls  obliquely,  from  one  side  only, 
on  the  eye.  The  unaffected  eye  should  be  closed  with 
a  folded  cloth  or  the  hand,  so  that  no  light  can  reach 
it.  The  surgeon  then  places  himself  in  such  a  position, 
that  while  he  throws  a  very  dark  shadow  on  the  un- 
covered eve  with  his  hand,  ne  keeps  the  pupil  well  in 
sight.  Fixing  his  eye  on  the  edge  of  the  pupil  he 
quickly  removes  his  nand  so  as  to  allow  a  bright  light 
to  fall  on  the  eye,  and  then  the  eye  is  again  shaded, 
and  so  on.  K  the  iris  be  healthy  the  pupils  will  have 
dilated  while  the  light  was  shaded  from  the  eye,  but 
will  contract  again  the  instant  that  luminous  rays 
reach  the  retina.  Any  deviations  from  this  rule  should 
be  carefully  noticed,  for,  in  the  absence  of  synechia  or 
other  mecnanical  impediment  to  the  motions  of  the 
iris,  the  character  of  its  response  to  luminous  impres- 
sions afford  us  valuable  information  in  many  disorders 
affecting  the  deep-seated  structures  of  the  eye.  The 
retina  may,  however,  be  extensively  diseased  and  yet 
the  pupils  dilate  and  contract  on  the  stimulus  of  light, 
for  as  I  hiave  before  remarked,  light  falling  on  the 
retina  of  a  healthy  eye  will  through  reflex  action 
cause  the  contraction  of  the  iris  in  the  other  eye, 
although  it  be  amaurotic ;  and,  on  the  other  hand,  an 
inactive  and  dilated  pupil  does  not  bv  any  means  invari- 
ably indicate  a  diseased  condition  of  the  retina.  In  all 
doubtful  cases  it  is  advisable  to  apply  a  weak  solution 
of  atropine  to  the  eye,  the  existence  of  synechia  are  de- 
monstrated in  this  way,  the  affected  pupil  dilating  in 
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an  irregular  manner.  But  supposing  there  are  no 
such  complications,  the  atropine  will  nevertheless  be 
useful,  enabling  us  the  better  to  examine  the  deeper 
structures  of  the  eye  with  the  ophthalmoscope. 

Eyelids  and  Lachrymal  Apparatus, — It  is   by  no  Examina- 
means  an  uncommon  circumstance  for  foreign  bodies  J?jn  of '*»« 
to  become  lodged  beneath  the  upper  lid,  and  in  order     *' 
to  see  them  it  is  necessary  to  evert  the  lid.     A  steel 
probe,  or  some  such  blunt  instrument  which  will  not  ^^.  ^^ 
easily  bend,  is  laid  against  the  skin  of  the  lid  along  thcm!°^ 
the  upper  border  of  the  tarsal  cartilage,  or  about  half 
an  inch  from  the  free  margin  of  the  lid ;  the  surgeon, 
with  the  other  hand,  takes  hold  of  some  of  the  most 
prominent  cilia,  and  after  gently  drawing  the  lid  for- 
ward, turns  it  backwards  over  the  probe ;  if  the  patient 
be  now  directed  to  look  downwards,  the  whole  of  the 
superior  palpebral  conjunctiva  may  be  examined. 

The  condition  of  the  passages  by  which  the  lachrymal  Ijachryroal 
secretion  passes  from  the  eye  into  the  nose  often  re-  tiorSir*' 
quires  investigation,  for  should  they  become  occluded, 
it  is  evident  that  the  tears  will  be  unable  to  escape 
through  their  proper  channel,  and  accumulating  at  tne 
inner  corner  of  the  eye  will  overflow  and  run  down  the 
cheek.    Under  these  circumstances  an  idea  may   be  8ft^ti<» 
gained  of  the  seat  of  the  obstruction  from  the  fol-  fSncd. 
lowing  considerations : — If  the  puncta  and  canaHculi 
are  healthy,  gentle  pressure  made  over  the  lachrymal 
sac  will  cause  a  minute  drop  of  fluid  to  ooze  out  through 
the  puncta ;  but  supp>osing  these  structures  to  be  ini- 

f^rvious,  no  sach  regurgitation  of  fluid  can  take  place, 
f  therefore  constant  lachrymation  exists,  and  on  mak- 
ing pressure  below  the  tendon  of  the  orbicularis,  a  drop 
of  fluid  oozes  out  through  the  puncta,  we  may  conclude 
that  the  obstruction  is  in  the  nasal  duct. 

There  are,  however,  exceptions  to  this  rule,  for  if  the  l>wiJaof- 
lachrymation  depends  on  malposition  of  the  puncta,  S!e*panct«. 
either  from  chronic  inflammation  and  \hickening  of 
the  conjunctiva,  from  paralysis  of  the  orbicularis,  or 
any  other  cause  slightly  displacing  the  puncta,  it  is 
evident  that  only  a  portion  of  the  tears  can  gain  access 
to  the  sac,  the  remainder  flowing  over  the  cheek. 
Under  these  circumstances,  the  lachrymal  sac  being 
partly  full,  if  pressure  is  made  over  it,  a  drop  of  fluid 
will  ooze  out  tnrough  the  puncta ;  but  in  such  cases 
there  can  be  no  dimculty  in  ascertaining  the  cause  of 
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the  overflow,  the  diBplacement  of  the  pnncta  being 
readily  detected  by  simple  inspection. 

If  we  have  reason  to  suppose  that  either  the  pnncta 
or  canalicnli  are  closed,  we  may  explore  the  parts  by 
introducing  a  fine  probe  into  the  punctum,  and  passing 
it  along  the  canaliculus  into  the  lachrymal  sac.  This 
is  an  easy  matter  if  the  parts  are  healthy,  but  if  ob- 
structed, we  shall  be  unable  to  push  the  instrument 
beyond  the  point  of  stricture.  In  this  operation  the  Hd 
should  be  slightly  everted,  so  as  to  expose  the  punctum, 
and  a  fine  probe  should  be  passed  into  it  for  about  half 
a  line  in  a  perpendicular  direction,  the  instrument  being 
afterwards  directed  horizontally  inwards  towards  the 
lachrymal  sac.  Care  should  be  taken  in  passing  the 
probe,  as  the  mucous  membrane  lining  the  canal  is  a 
very  delicate  structure,  which  may  readily  be  torn  or 
injured,  and  a  permanent  stricture  of  the  canal  result. 

Some  slight  resistance  to  the  passage  of  the  probe  is 
often  felt  at  one  or  both  extremities  ol  the  canaliculus ; 
this  arises  from  the  presence  of  two  small  valves,  and 
the  involuntary  contraction  of  the  sphincter  muscle 
which  surrounds  the  orifices  of  the  duct.  Gentle,  but 
continued  pressure  with  the  probe,  in  the  direction 
above  indicated,  will  speedily  overcome  the  spasm  of 
these  contractile  fibres,  and  the  instrument  will  then 
readily  enter  the  sac,  and  its  point  may  be  pushed 
against  the  inner  bony  wall. 

Teyi^ion  of  the  Eyeball. — The  patient  should  be 
directed  to  close  the  lids  of  the  eye  under  examination ; 
the  surgeon  then  places  the  tip  of  one  forefinger  on  the 
outer  part  of  the  eyeball,  exerting  gentle  pressure  on 
the  opposite  side  of  the  globe  with  the  forefinger  of  the 
other  hand  ;  the  amount  of  resistance  offered  indicates 
the  degree  of  tension.  In  its  healthy  state  the  globe 
can  be  easily  dimpled,  but  in  chronic  glaucoma  it 
becomes  of  st<5ny  hardness.    Mr.  Bowman  remarks  :* — 

*'  I  have  found  it  possible  and  practically  useful  to 
distinguish  nine  degrees  of  tension,  and  for  convenience 
and  accuracy  of  note  taking  have  designated  them  by 
special  signs.     The  degrees  may  be  thus  exhibited : 

"  T  represents  tension,  T  N  tension  normal ;  the  in- 
terrogation (?)  marks  a  doubt,  which  in  such  matters 

•  "British  Medical  Journal,"  18C2,  vol,  ii.  p.  378. 
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we  must  often  be  content  with ;  the  numerals  following 
the  letter  T  on  the  same  Hue,  with  or  without  the  sign 
+ 1  indicate  the  degree  of  increased  tension ;  or  if  the 
letter  T  be  followed  by  — ,  of  diminished  tension. 

**  It  is  also  to  be  borne  in  mind  that  the  normal 
tension  has  a  certain  range  or  variety  in  persons  of 
different  age,  build,  temperament,  and  according  to 
varying  temporary  states  of  the  system  as  regards 
emptiness  and  repletion." 

Test  Types. — It  has  been  found  advantageous  to  Te«t  type*, 
have  a  fixed  scale  by  which  to  test  the  acuteness  of 
vision,  and  which  may  be  used  not  only  as  a  standard 
of  comparison  between  one  person  and  another,  but 
also  to  ascertain  whether  a  patient^s  sight  be  improving 
or  otherwise  under  treatment.     Snellen's  test  types  Snellen's 
are  now  commonly  employed  for  this  purpose.*    A  ^^^^^ 
series  of  these  types  from  No.  L  to  No.  XX.  are 
arranged  according  to  the  size  of  the  letters,  so  that 
No.  I.  is  seen  by  a  normal  eye  at  a  distance  of  one  foot 
at  an  angle  of  five  minutes,  and  its  letters  cannot  be 
distinctly  made  out  beyond  that  distance.    The  letters 
of  No.  I[.  are  seen  at  two  feet  distance  at  the  same 
angle,  and  so  on,  up  to  No.  XX. 

Supposing  now  a  patient  to  be  affected  with  a  defect  Method  of 
of  vision,  so  that  he  cannot  see  No.  I.  type  at  a  dis-  '"*"*  *"* 
tance  of  twelve  inches  from  his  eyes,  but  can  make  out 
No.  IV.  type  at  this  distance ;  evidently  he  requires  to 
see  the  letters  under  a  larger  angle  than  that  of  five 
minutes,  in  order  that  he  may  gain  a  larger  retinal 
image.  We  calculate  the  degree  of  acuteness  of  vision 
as  follows  :— 

V  ^  Acuteness  of  vision. 

d  :=  utmost  distance  at  which  the  type  i?  recognised. 

D  =  distance  at  which  type  appears  at  an  angle  of 
^VQ  minutes. 

Then  V  =  4. 

For  instance,  the  individual  who,  having  his  eyes  pro- 
perly accommodated,  distinguishes  No.  XX.  test  type 


•  Variooi  forms  of  test  typ.^s  may  be  obtaiued  from  Messrs. 
Williams  and  Noi^^te,  Uuurietta  Street,  Coveut  Grardeo, 
London. 
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dation. 
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field. 


Limits  aa- 
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only  at  ten  feet,  instead  of  twenty  feet,  has  diminished 
acuteness  of  vision, 

If  he  can  only  distinguish  No.  III.  type  at  one  foot, 
his  acuteness  of  vision  V  :=  ^,  and  so  on. 

The  range  of  accommodation  for  vision  at  different 
distances  varies  in  different  individuals  and  at  different 
periods  of  life ;  in  the  normal  or  emmetropic  eye,  the 
nearest  point  of  distinct  vision  is  from  three  and  a  half 
to  four  inches,  and  the  furthest  point  is  at  an  infinite 
distance,  being  limited  onlv  by  the  loss  of  the  rays  of 
light,  due  to  atmospherical  or  physical  causes. 

The  Visual  Field. — The  visual  powers  maybe  almost 
perfect  at  the  macula  lutea,  and  yet  beyond  this  spot 
the  functions  of  the  retina  maybe  completely  destroyed. 
It  is  often  necessary,  therefore,  to  ascertain  the  extent 
of  the  visual  field — that  is,  of  the  integrity  or  otherwise 
of  the  whole  of  the  sentient  surface  of  the  retina. 

The  limitation  of  the  visual  field  may  be  ascertained 
in  the  following  manner.  The  patient  is  seated  at  a 
distance  of  a  foot  from  a  blacklioard,  or  a  frame  in  which 
has  been  placed  a  sheet  of  blue  tissue  or  other  paper. 
On  the  centre  of  this  a  small  cross  is  markea  with 
chalk  or  pencil,  and  the  patient  is  directed  to  fix  his 
eye  upon  this  point,  the  other  eye  being  closed,  llie 
crayon  is  now  moved  over  the  paper,  being  carried 
successively  upwards,  downwards,  and  to  the  right  and 
left  horizontally,  marking  in  each  direction  the  extreme 
limits  at  which  the  patient  perceives  it.  The  same 
plan  is  followed  for  all  intermediate  points,  and  the 
outline  thus  drawn  upon  the  board  or  paper  shows  the 
limit  of  the  field  of  visual  perception.  The  other  eye 
may  then  be  tested  in  the  same  way.* 

A  good  idea  of  the  extent  of  the  visual  field  may  be 
obtained  by  directing  the  patient  to  close  one  eye,  and 
with  the  other  to  look  steadily  at  one  of  the  observer's 
eyes.  While  the  patient  keeps  his  eye  fixed  in  this 
way,  the  observer  moves  one  of  his  hands  in  various 
directions  over  the  patient's  field  of  vision,  ascertain- 
ing how  far  the  hand  can  be  seen  from  the  optic  axis 


•  '*  Roceiit  Advances  in  Ophthalmic  Surgery,"  by  Dr. Williams 
of  Boston,  U.S.,  p.  3U. 
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of  the  eye  under  observation.  It  is  evident  that  under 
these  circumstances,  if  the  functions  of  any  part  of  the 
retina  external  to  the  macula  lutea  is  impaired,  that 
the  patient  vrill  be  unable  to  see  the  observer's  fingers 
when  situated  at  the  corresponding  part  of  the  visual 
field. 

If  the  patient*s  sight  is  so  far  impaired  that  he  can  Another 
no  longer  count  fingers,  it  may  ^'et  be  necessary  to  "*********• 
test  the  extent  of  tne  field  of  vision,  which  may  be 
managed  as  follows.  One  eye  being  closed,  a  white 
disc  may  be  moved  over  the  surface  of  the  blackboard, 
and  the  point  at  which  the  patient  recognises  the  object 
should  be  marked  on  the  board ;  or  the  uplifted  hand 
may  be  held  at  a  distance  of  a  foot  from  the  patient's 
face,  and  having  directed  him  to  look  towards  it,  a 
lighted  candle  is  to  be  held  in  different  positions  in 
the  visual  field,  and  the  spots  noted  at  wnich  it  can 
be  seen. 

THE   OPnTHALMOSCOPE. 

The  ophthalmoscope  is  now  in  such  constant  use  as  The  Oph- 
a  means  of  exploring  the  condition  of  the  deeper  "q^"*'" 
structures   of    the   eye,    that  I  need  not   dilate  on 
the    advantages    it    offers    in    the   investigation   of 
afiections  of  those  parts,  which  were  formerly  very 
obscure. 

Illumination  of  the  Eye. — ^The  reason  why  we  can-  Ita  prin- 
not  ordinarily  see  the  interior  of  the  eye  without  the  ^^  "** 
aid  of  such  an  instrument,  as  well  as  the  principle  of 
its  action,  will  both  become  intelligible  by  reference  to 
the  following  figure  (Pi^.  3),  in  which  A  represents 
the  eye  under  examination,  accommodated  to  the  dis- 
tant point  F,  where  the  flame  of  a  lamp  is  supposed 
to  be  situated.  It  is  evident  that  some  of  the  diver- 
gent rays,  proceeding  from  the  luminous  bodv  at  F, 
will  fall  upon  A's  cornea,  and  being  refracted  by  its 
dioptric  media,  they  will  meet  at  C  on  A's  retina. 
Some  of  these  rays  are  absorbed,  others  are  reflected 
by  the  structures  of  the  fundus,  and  these,  before 
emerging  from  the  eye,  must  pass  through  precisely 
the  same  media  as  they  did  on  entering  it ;  and  in 
consequence  of  their  pursuing  this  path,  thejj  will  be 
brougnt  to  a  focus  at  the  point  from  which  they 
started— namely,  at  F.  Unless  an  observer's  eye, 
therefore,  can  be  made  to  take  the  place  of  the  lumi- 
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nons  body  at  F,  it  is  evideiit  that 
none  of  the  reflected  light  from 
A*8  retina  can  posfliblj  reach  the 
obserrer's.  A  s  pupil,  therefore, 
appears  black  to  a  person  in  the 
position  ff  or,  in  fact,  at  any 
other  point  than  at  F.*  If,  how- 
ever, a  mirror  with  a  hole  in  its 
centre,  through  which  light  can 
pass,  be  substituted  for  the 
lamp,  and  the  rays  reflected 
from  its  surface  be  directed  into 
the  eye  A,  the  light  return- 
ing from  A*s  retina  can  now 
enter  the  observer's  eye,  which, 
under  these  circumstances,  maj 
be  made  to  occupy  the  posi- 
tion of  the  lamp,  as  represented 
in  Fig.  3. 

Again,  suppose  the  luminous 
body  is  removed  from  the  point 
F  to  F'  (the  patient's  eye  being 
still  accommodated  for  the  dis- 
tance A  F),  the  divergent  rays 
proceeding  from  it,  and  being 
refracted  dv  the  dioptric  media 
of  A,  would  intersect  at  D,  were 
they  not  intercepted  by  the  fun- 
dus of  the  eye ;  as  it  is,  they 
form  a  circle  of  light  extending 
from  a  to  6.  But  since  the  eye 
A  is  adjusted  for  the  far  point 
F,  and  not  for  F',  it  follows,  that 
the  rays  reflected  from  any  point 
in  the  circle  a  h,  after  emerging 
again  from  A,  will  be  brought 
to  a  focus  at  the  distance  A  F ; 
and  those  from  the  extreme 
points  a  and  h  will  conver^ 
respectively  to  a'  and  h'  in 
lines   prolonged  from  a  and  h 


*  ^  Maniial  of  Instructions  for  the  Guidance  of  Army  Sur- 
geons in   Testing    the  Bange  and  Quality  of  Vision."      By 
pepnty  Inspector-General  J.  Longmore,  Professor  of  Military 
ry  at  the  Army  Medical  School.    Page  88. 
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ihrongh  x  the  optical  centre  of  A.  Under  these  cir- 
cmnstances,  an  observer's  eye  at  any  point  p  will 
receive  a  few  of  the  rays  from  A's  retina,  which 
will  thus  appear  illuminated,  even  without  the  aid  of 
a  mirror. 

If  these  considerations  be  applied  to  the  ophthal- 
moscope, the  principles  upon  wnich  this  instrument 
depends  as  a  means  of  illumination,  may  be  readily 
comprehended,  it  being  essentially  a  mirror,  con- 
structed so  as  to  allow  the  observer's  eye  to  take 
the  place  of  the  flame  of  the  lamp,  as  repre- 
sented in  Fig.  4.  As,  however,  the  deeper  parts  of 
the  eye  are  only  seen  through  its  refractinj^  media, 
we  have  still  to  explain  the  formation  of  images 
of  those  parts,  which  may  be  distinctly  visible  to  the 
observer. 

Formation  of  Images. — There  are  two  distinct  modes  Formation 
of  examining  an  eye  with  the  ophthalmoscope,  known  ®' ""•«••• 
as  the  direct  and  the  indirect  methods.    By  the  for- 
mer an  erect  geometrical  ima^e  is  perceived  by  the 
observer,  and  tiy  the  latter  an  mverted  aerial  image  is 
produced. 

1.  By  referring  to  Fig.  4,  the  direct  method  of  i-  ^,|^*^* 
examination  may  be  re^ily  understood.  A  repre-  ™*^ 
sents  the  eye  of  the  observer,  and  B  that  of  the 
patient,  F  the  source  of  light,  from  which  a  cone  of 
rays  a  b  falls  upon  L,  a  double-convex  lens  interposed 
between  F  and  the  plane  polished  surface  c  d  of  the 
ophthalmoscope  S.  By  means  of  the  lens  L  the 
divergent  rays  of  li^ht  from  F  are  made  to  converge 
upon  the  mirror  (which  thus  acts  as  a  concave  mirror 
in  a  position  posterior  to  the  eye  of  the  observer),  and 
after  reflection  from  its  surface,  they  proceed  as  if 
they  came  from  a'  h'  situated  behind  it,  and  converge 
towards  some  point  p,  A  portion,  however,  of  the 
rays  included  between  g  i  and  ^  ^  is  intercepted  by 
the  dioptric  media  of  B,  and  these,  after  retraction, 
intersect  at  0  within  the  eye,  from  whence  they  again 
diver£[e  to  form  a  circle  of  light  upon  B*8  retina.  If 
in  this  circle  any  two  points  a,  /3,  be  taken,  the 
reflected  rays  from  whicn  pass  through  the  sight- 
hole  m  n  of  the  ophthalmoscope,  they  will  be 
brought  to  a  focus  at  a!  and  /^  on  A*s  retina,  and  ^5f*nui£. 
a  virtual,  erect,  and  magnified  image  a"  fi"  of  a  fi  nifled 


i 
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will   be  seen  bj-  the  observer,  apparently  projected 
beyond  the  patient's  eye.* 

To  obtain  a  clear  view  of  the 
retina    under     (heae     circum- 
..  Btauceg,  it  is  necessary   that 
the    obHi?rvi.T  shonld    advance 
j      the  ophtliuliii»scope  close    to 
i       the    eye    uudir    examination ; 
the    rajB   f      u   the   centre  of 
the  Lroerj^  u     one  of  hght  will 
then    form    i  large    and   very 
d  et  net      t  V   of  minnte  parts 
of  the  fnn  Ins  of  the  eye    but 
if  the  ophtl  almoBCOpe   be  re- 
moved to  abo  t  twflve  or  four- 
teen in  hcB  frum  the  patient's 
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eye,  the  outer  raya  of  the  cone  will  pass  through  the 
sight-hole  of  the  instrument  together  with  the  central 
ones,  and  the  vessels  or  any  other  spot  on  the  retina 
will  appear  indistinct. 

The  inconvenience  of  the  surgeon  being  obliged  to  inconre- 
keep  his  face  within  a  few  inches  of  that  oi  his  patient  »»»?«>*  pw>xi- 
during  a  prolonged  examination  may  be  overcome  by  ^|^  Snd^^" 
the  interposition  of  a  concave  lens  between  the  eye  of  padent 
the  patient  and  the  ophthalmoscope,  the  effect  of  corrected 
which  is  to  render  the  light,  after  emerging  from  the  bj  a  oon- 
eye,  divergent,  and  the  outer  rays  of  the  cone  will  then  <»^«  !«"• 
fall  on  the  surface  of  the  mirror,  in  place  of  passing 
through  the  sight-hole  of  the  instrument. 

If  tnen  the  direct  method  of  examination  be  em- 
ployed in  the  examination  of  an  emynetrajjic  eye,  as  in 
the  instance  we  have  supposed,  an  erect  image  of  the 
retina  may  be  clearly  dehned  at  a  distance  of  three  or 
four  inches,  but  only  a  very  imperfect  one  can  be  seen 
at  fourteen  or  fifteen.  The  case,  however,  is  different 
where  the  refracting  power  of  the  eye  is  abnormal ;  thus, 

In  the  myopic  eye,  an  erect  image  cannot  be  seen  at  ATaQaMe 
all,  but  at  about  fourteen  inches  a  well-defined  inverted  mJ^JJE^. 
figure  may  be  observed.  nwtropia. 

In  the  hypermetropic  eye  an  erect  image  of  the 
retina  may  be  seen  at  a  distance  of  fourteen  or  fifteen 
inches.*   (See  Chapter  XV.) 

2.  We  may  now  proceed  to  make  a  few  observations  ^-Jj^***^* 
in  explanation  of  tne  indirect  method  of  ophthalmo-  °* 
sccrpic  examination. 

The  position  of   the  patient,  the  lamp,  and   the 
ophthalmoscope  should  be  the  same  as  in  the  direct 
process,  but,  in  addition,  it  will  be  necessary  to  place  a 
convex  lens  in  front  of  the  patient's  eye.     In  Fip.  5,  A  2>nJ|^* 
represents  the  observer's  eye,  B  that  of  the  patient,  F  len,. 
the  source  of  light,  L'  a  convex  lens,  by  which  a  cone 


•  An  eye  is  said  to  bo  myopic  when  the  converging  power  of 
the  dioptric  media  is  greater  than  in  the  normal  state,  and  in 
consequence  the  focal  point  of  parallel  rays  is  situated  in  front 
of  the  retina,  diverging  rays  only  being  brought  to  a  focus  on 
the  retina.  Hi/permetropia  is  the  reverse  of  mvopia,  the  parallel 
rays  of  light  being  brought  to  a  focus  behind  me  retina,  con- 
vergent rays  only  being  focussed  on  the  retina.  In  these,  and 
in  m\  subsequent  instances,  it  is  supposttd  that  the  observer's  eye 
is  emmetropic^  or  that  by  means  of  suitable  glasses  both  divergent 
and  parallel  rays  of  light  are  brought  to  a  focus  on  his  retina. 
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of  enuvi;r^g  rays  is  made  to  fall 
on  the  mirror  S,  and  which,  beioK 
re&coted  from  its  surface,  c  d,  would 
find  a  focns  at  some  point  o ;  bat 
by  the  int^rpoaition  of  a  second  con- 
vex lene,  L    (object  lens),  the  rays 
are  brought  to  an  earlier  focns  at  v, 
whence,  after  intersection,  they  di- 
verf^e  nntil  intercepted  by  g  h,  the 
cornea  of   B.      A  portion  of   this 
light,  crirresi>ondintj   to   the   aper- 
ture of  the  pnpil  t   k,   enters  the 
eye.  and  rendered  shghtly  cooTei^ 
gent  by  its  dioptric  media,  proceeds 
to  form  a  circle  of  light  m  n  on 
the   retina.      The   rays,  retumiug 
from   any  two   points  a  and  ^  in 
this  circle  will  eme^e  parallel,  or 
slightly   convergent    from    B    (ac- 
cording to  its  accommodation),  and 
after  refraction  by  the  object  lens 
h".  will  be  united  at  a'  and  ^  re- 
spectively, at  the  distance,  approii- 
mately,  from  L"  of  5  its  principal 
focuB.     A  real,  inverted,  and  mag- 
nified image  a'  0,'  of  o  ^,  will  thus 
be  formed ;    and    thia 
will  be  distinctly  Tisi- 
bio  by  A  at  a  distance 
of  twelve  or  fourteen 
inches,    the   ray  a    di- 
verging from  a  being 
brought  to  a  focus  on 
the  retina  at  a",  and 
those  from  /T  at  ^". 

Mr.  Carter  eiplaina 
the  phenomena  of  the 
inverted  and  aerial 
image,  under  these  cir- 
cumstancea,    as     fol- 

"  If  you  hold  np 
your  ophthalmoacope 
lens,  at  a  distance  of 
about  eighteen  inches 
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from  your  eye,  and  look  through  it  at  any  distant 
object,  you  will  see  an  inverted  imase  of  that  ob- 
ject. ITie  imag^e  appears  to  you  to  be  painted  on 
the  lens,  but  it  is  really  suspended  in  the  air,  nearer 
to  you  than  the  lens  hj  the  focal  length  of  the 
latter.  You  can  test  this  by  a  simple  experiment. 
Take  a  printed  page,  move  it  slowly  towards  one 
eye,  the  other  being  closed,  until  the  letters  begin  to 
l>e  indistinct.  Measure  the  distance  between  the  eye 
and  the  page  at  which  this  indistinctness  commences, 
and  let  us  suppose  that  it  is  eight  inches.  Then 
get  the  inverted  image  again,  move  the  lens  slowly 
towards  the  eye,  and  measure  the  distance  between  the 
two  at  which  the  image  begins  to  be  indistinct.  This 
distance  will  be  eight  inches,  plus  the  focal  length  of 
the  lens.  If  it  be  a  two-inch  lens,  the  distance  will  be 
ten  inches  ;  if  a  three  inch,  eleven  inches, — thus  show- 
ing that  the  inverted  image  advances  in  front  of  the 
lens,  and  comes  to  within  eight  inches  of  the  eye, 
while  the  lens  is  still  at  a  greater  distance  away." 

By  the  indirect  method  of  examination — 

let. — A  clear  and  distinct  image  of  a  vessel,  or  any  More  eon- 
other  small  obiect  on  the  retina,  may  be'  seen  at  a  ^•***«°*- 
distance  of  twelve  or  fourteen  inches. 

2nd. — Although    the    magnification    is    less    than  Field 
by   the  direct  method,  the  field   of    view  is   larger,  ^l^'* 
and  a  considerable   portion   of    the    fundus   of   the 
eye  being  visible  at  once,  its  several  parts  may  be 
studied  and  compared  in  their  relative  positions  at  a 
glance. 

Choice  of  Instruments, — With  regard  to  the  form  of  OphthiU- 
ophthalmoscope  for  ordinary  purposes,  the  one  in-  oScctSS. 
vented  by  Coccius  is  a  very  useful  one.  It  consists  of 
a  small  metallic  surface  coated  with  silver;  in  its 
centre  is  a  funnel-shaped  hole  about  the  one-sixteenth 
of  an  inch  in  diameter,  and  a  plate  of  blackened  metal 
is  made  to  slide  upon  the  grooved  edge  of  the  mirror, 
by  means  of  which  the  illuminating  power  of  the  in- 
strument may  be  lessened  if  necessary.  Attached  to 
the  slide  is  a  clamp,  into  which  a  lens  may  be  fitted 
in  order  to  concentrate  the  rays  of  light  upon  the 
mirror ;  or  it  may  be  turned  behmd  the  sight-hole  of 
the  ophthalmoscope.  Various  lenses  are  supplied  in 
the  case,  to  be  used  as  object-glasses.  This  instrument 
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is  equally  useful  either  for  the  direct  or  indirect  methods 
of  examination. 

On  the  whole,  I  believe  that  Liebreich's  small  oph- 
thalmoscope is  preferable  to  all  other  iastraments  of 
the  kind ;  it  consists  of  a  circular,  concave,  metallic 
mirror,  of  four-inch  focal  length,  having  in  its  centre 
a  funnel-shaped  sight-hole.  Attached  to  the  mirror  is 
a  clamp,  by  which  one  of  the  ocular  lenses,  to  be  found 
in  the  instrument  case,  being  placed  in  the  clip,  may 
be  adjusted  behind  the  mirror.  Object  lenses  are  also 
supphcd  which  are  intended  to  be  held  before  the 
patient's  eye. 

In  place  of  the  clamp  behind  the  mirror.  Dr.  Noyes's 
ophthalmoscope  is  provided  with  a  revolving  disc,  in 
which  fourconvex  and  the  same  number  of  concave  lenses 
are  placed,  which  may  thus  successively  be  conveniently 
brought  in  front  of  the  sight-hole  of  the  instrument. 

The  binocular  principle  has  been  applied  success- 
fully to  ophthalmoscopy ;  and  without  entering  upon 
a  detailed  description  of  the  construction  of  this  instru- 
ment, I  may  recommend  Heath  and  Murray's  binocular 
ophthalmoscope  to  those,  who  feel  disposed  to  use  a 
complex,  rather  than  one  of  the  more  simple  instru- 
ments above  referred  to. 

Self'illuminating  Ophthalmoscope. — This  instrument 
is  the  invention  of  Dr.  Lionel  Beale,  and  consists  of 
two  brass  tubes  sliding  within  each  other.  At  the 
extremity  of  one  of  these  tubes  a  block  of  wood  shaped 
to  the  orbit  is  inserted,  while  to  the  side  of  the  other  a 
lamp  is  fixed.  The  inner  part  of  the  cylinder  carries  a 
reflector  and  the  ordinary  ophthalmoscope  lens.  The 
ophthalmoscope  can  be  held  in  the  hand  or  may  be 
mounted  upon  a  stem,  and  as  the  eye  is  examined  in  a 
manner  similar  to  that  of  looking  through  a  telescope, 
it  can  be  used  in  any  room  in  full  daylight  or  when 
lamps  are  lighted.  This  arrangement  obviates  the 
necessity  of  a  dark  room  for  opnthalmoscopic  inves- 
tigations. It  can  also  be  used  irrespective  of  the 
patient's  position,  being  equally  applicable  to  the 
standing  or  recumbent  posture.  It  has  extra  lenses  so 
as  to  be  able  to  form  an  otoscope,  endoscope,  or  laryn- 
goscope.*    


•  Dobell's  "Eeports  on  tho  Progress  of  Medicine  "  for  1870, 
p.  508. 
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Having  made  choice  of  an  ophthalmoscope,  onr  next  Source  of 
inqniry  most  be  as  to  the  source  of  light  most  readily  ^^^ 
available,  and  best    suited  for  ophthalmoscopic  pur- 
poses. 

In  places  where  fpjs  is  available,  a  round  full  flame 
from  a  gjaa  lamp,  will  probably  afford  the  best  source 
from  which  to  obtain  light  to  throw  into  the  eye  for 
ophthalmoscopic  purposes ;  but  in  many  instances  we 
cannot  procure  light  from  a  gas  burner,  and  under 
these  circumstances  a  kerosine  lamp  may  be  used  with 
advant^e ;  it  gives  a  remarkably  good  light ;  the 
flame  is  steady,  white,  and  clear,  and  the  wicK  seldom 
requires  to  be  trimmed. 

It  is  not  always  necessary  to  dilate  the  pupil  with  Atropine 
atropine  before  making  an  ophthalmoscopic  examina-  33.*"**°' 
tion  ;  a  general  idea  o?  the  fundus  of  the  eye  may  be 
gained  without  the  use  of  any  mydriatic.    The  patient 
should  be  desired  to  look  attentively  at  a  mark  on  the 
opposite  wall  of  the  room,  so  that  his  eye  may  be  ac- 
commodated for  a  distant  point ;  if  now  he  close  one 
eye,  the  pupil  of  the  other  wul  dilate  sufficiently  to  allow 
of  an  ophthalmoscopic  examination.      Should  it  be 
found  necessary  to  make  a  more  perfect  observation,  a 
solution  of  atropine  may  be  applied  to  the  eye,  of  a  A  wetk  so- 
strength  not  exceeding  one  grain  to  an  ounce  of  water.  [j|^°  ^  ^ 
A  patient  is  often  put  to  considerable  inconvenience  if 
a  more  powerful  mydriatic  be  used,  the  pupil  taking 
several  days  to  contract;  and  to  a  man  engaged  in 
business,  this  is  a  matter  of  consideration,  for  so  long 
as  the  effects  of  the  atropine  remain,  he  will  experience 
difficulty  in  reading  and  writing. 

It  may  be  well  to  remind  the  reader  that  except  in  The  two 
cases  where  one  eye  only  is  diseased,  and  the  abnormal  Smiiwid 
conditions  are  clearly  and  unmistakably  apparent,  a       p**~' 

Prognosis  should  not  be  ventured  on  until  ooth  eyes 
ave  been  examined,  the  state  of  the  one  being  care- 
fully compared  with  that  of  the  other.  Nothing  is  so 
likely  to  damage  one's  reputation,  or  to  shake  the  con- 
fidence of  our  patients  m  our  judgment  and  skill,  as 
giving  a  hasty  or  ill-considered  opinion,  which  on  a 
subsequent  examination  it  may  be  found  necessary  to 
alter:  for  this  reason,  also,  it  is  advisable  to  write 
down  the  appearances  presented  by  the  eye  in  a  note- 
book, with  wnich  to  refresh  our  memory,  and  enable 
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QB  to  form  fta  idea  of  th«  progreHB  of  the  diBcaae,  if  at 
ftny  Bubseqaent  period  the  patient  present  himself  for 
inspection, 

Fio.  6. 


■d  ExamtnaHoH  of  the  actual  inverted  vmioge. — The 
arrangemunt  of  the  lamp,  the  patient,  and  the  ob- 
server, when  artificial  light  is  employed,  is  shown  in 
Fig.  6.  It  wiU  be  noticed  that  the  eje  of  the  snrgeon, 
that  of  the  patient,  and  the  sonrce  of  light  are  npon 
the  same  level,  the  lamp  being  placed  close  to,  and  a 
little  behind  the  ear  of  the  latter.  An  assistant  shonld 
stand  behind  the  observer,  holding  a  large  i>hit«  card, 
or  some  anch  couspicnona  object,  in  his  hand,  upon 
which  the  putient  is  directed  to  fix  his  ejes.  If  the 
right  eye  is  under  examination,  the  card  mnst  be  held 
over  the  observer's  ri^ht  shonlder,  and  for  the  left  one, 
over  the  left.  By  this  means  the  patient's  eye  is  in- 
cliaed  sUghtly  inwards,  and  the  rays  of  light  from  the 
ophthalmoscope  will  fall  directly  npon  the  optic  disc 
In  the  case  of  a  blind  man,  no  arrangement  of  this 
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kind  can  be  made,  and  it  frequently  involves  a  trial  of 

Eatience  and  ingenuity,  to  get  sucn  a  person  to  hold 
is  eye  steadily,  even  for  a  few  seconds,  in  the  direc- 
tion required.  It  is  necessary,  however,  under  these 
circumstances,  that  the  patient  should  keep  his  head 
erect,  and  directly  opposite  the  observer's  ;  unless  this 
be  insisted  on,  it  is  oimcult  for  a  person  not  constantly 
in  the  habit  of  working  with  the  ophthalmoscope,  to 
make  a  satisfactory  examination  of  the  eye. 

In  using  the  ophthalmoscope,  the  sight-hole  of  the  MaMge- 
instrument  should  be  applied  to  whichever  of  the  ob-  SJ£^^J 
server's  eves  is  most  convenient  to  himself,  its  rim 
being  made  to  rest  against  his  eyebrow,  and  as  he  turns 
his  nead,  the  instniment  will  move  with  it.  The  object 
lens  in  front  of  the  patient's  eye,  should  be  held  a  little 
obliquely  between  the  thumb  and  forefinger  of  the 
other  hand,  the  ring  and  middle  fingers  resting  against 
the  patient's  forehead,  which  thus  acts  as  a  fixed  point, 
enabling  the  observer  to  approximate  or  withdraw  the 
object  lens  to  or  from  the  patient's  eye,  so  as  to  bring 
the  retina  into  focus  with  the  neatest  precision,  and  also 
to  follow  the  movements  of  the  eye  under  examination. 

The  beginner  may  be  troublea  by  the  reflection  of 
the  ophthalmoscope  from  the  cornea  of  the  patient. 
It  appears  as  a  briUiant  image  of  the  mirror  on  the 
surface  of  the  cornea,  hiding  that  part  of  the  retina 
which  is  behind  it.  It  is  easy  to  get  rid  of  this  reflec- 
tion by  slightly  rotating  the  object  lens  to  one  side  or 
the  other,  when  it  will  disappear,  and  the  retina  be 
clearly  seen. 

Examination  of  the  virtual  erect  image. — As  I  have  The  ereof 
already  explained,  p.  25,  in  this  mode  of  examination  "*•«•• 
the  observer  has  to  go  inconveniently  close  to  the 
patient's  eye,  and  the  lamp  must  therefore  be  placed 
on  the  side  corresponding  to  the  eye  under  examination. 
The  beginner  will  find  more  difficulty  in  gaining  a  dis- 
tinct view  of  the  fundus  of  the  eye  by  this  means,  than 
by  the  examination  of  the  actual  inverted  image; 
nevertheless,  it  produces  a  much  larger  image,  so  that 
the  fundus  of  the  eye  mav  thus  be  studied  in  detail  with 
great  accuracy,  and  in  aU  doubtful  cases  both  methods 
of  examination  should  be  employed.  By  greatly 
diminishing  the  size  of  the  mirror  perforation,  we  may 
even  see  the  details  of  the  fundus  oculi,  in  the  uudilated 
4)upil,  by  the  direct  method. 

D 
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The  lateral  method  of  illumination,  or 
tion  of  the  eye  bu  transmilitcl  light. — For  this  purpose 
the  oDserrer  and  patient  are  seated  opposite  one  an- 
other, and  the  lamp  is  placed  in  advanc-e,  and  to  one 
side  of  the  latter,  in  order  that  its  rays  may  be  con- 
centrated upon  the  eye  under  examination  by  a  convex 
lens,  as  shown  in  Fig-.  7.    The  eye  being  iUuminated 


lens,  iria,  or  cornea  with  a  convei  glass  held  in  front  of 

the  eye. 

i^-  By  this  meana  valuable  aid  is  afforded  tLe  snrgeon, 

'  j^  espwially  in  detecting  foreign  bodies  in  the  interior 

o*.        chamber,  or  in  cases  of  synechia  and  occlasion  of  the 

pupil  from  false  membranes.     Nebalfe  also,  which  it  is 

diSicnlt  U)  appreciate  with  the  unaided  eye,  may  thoa 

be  distinctly  defined.     In  fact,  abnormal  changes  going 

on  in  the  lens  and  the  strocturea  anterior  to  it,  are 
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most  advaniageoaslj  studied  bj  the  lateral  metliod  of 
illnmination. 

OPUXnALMOSCOPIC   APPEARANCES  OP   THE   HEALTHY  EYE. 

Colour  of  tlie  Fundus. — I  must  observe,  in  the  first  Colour  of 
place,  that  the  whole  of  the  interior  of  the  retinal  f^a^Sj***^ 
sphere  which  can  be  brought  into  view  through  the 
pupil,  or  the  fundus  oculi,  as  it  is  usually  termed,  is 
among  the  natives  of  India,  and  indeed  of  all  dark  races, 
very  different  in  colour  from  that  which  is  present 
among  Europeans.    Fig.  1,  PI.  IV.,  bt^ing  a  drawing  of 
the  latter,  and  Fig.  2,  PL  IV.,  of  the  former.    This  dif- 
ference arises  from  the  light  being  reflected  back  from 
the  deep  brown  or  black  pigment,  filling  the  hexagonal 
cells  oi  the  choroid  in  the  native,  and  obscuring  the 
vascular   structure   which  is   situated   behind  it,  as 
observed  with  the  ophthalmoscope,  so  that  the  fundus 
of  the  eye  appears  of  a  brownish-grey  colour  among  T?y**  ** 
these  people  ;   whereas   in   the  European  it  is  of  a  naS^ 
crimson  orange  hue,  the  incident  light  being  reflected 
principally  from  the  vascular  network  of  the  choroid, 
which  is  seen  through  the  transparent  retina. 

The  precise  tint  of  the  fundus  ocuH  must  of  course 
vary  iu  each  individual,  depending  upon  the  depth  of 
colour  of  the  pigment  contained  in  the  hexagonal  and 
choroidal  cells  ;  for  instance,  the  inhabitant  of  Bengal 
being  comparatively  fair,  the  fundus  of  the  eye,  when 
examined  with  the  ophthalmoscope,  appears  of  a  grey 
colour,  whereas  in  the  very  dark-skinned  native  of  Jjj^jj^ 
the  South  of  India  it  will  be  almost  black.*  And  so 
also  with  the  European ;  in  the  light-haired  people  of 
the  northern  countries,  the  fundus  is  of  a  bright 
scarlet  colour,  and  in  consequence  of  the  almost  entire 
absence  of  pigment  in  the  part,  the  larger  vessels  of 
the  choroid  will  be  clearly  seen  ;  but  in  the  black-eyed 
people  of  Spain  and  Italy,  the  colour  of  the  fundus 
will  be  proportionably  darker,  approaching,  in  fact,  to 
that  of  the  natives  of  India. 

It  is  by  no  means  an  uncommon  circumstance  to  Patholo. 
find  the  fundus  of  a  native's  eye  of  a  deep  red  colour,  gJSU*" 

•  Dr.  G.  Smith,  Prof,  of  Ophthalmic  Medicine,  Madras  Medical 
College :  Aladrtu  Quarterly  JounuU  of  Medical  Scitnce^  No.  15, 
Feb.  1864. 
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resembling  that  of  tlie  European ;  but  this  depends 
upon  congestion  of  the  vessels  of  the  retina  and  de- 
stmction  of  the  hexagonal  cells,  so  that  a  certain 
amount  of  light  is  reflected  from  the  ch(»roid,  and, 
combined  with  that  from  the  congested  retina,  causes 
the  fundus  to  appear  red.  Under  these  circumstances, 
other  alterations  will  be  at  once  perceptible,  enabling 
us  to  determine  the  nature  of  the  disease,  but  these  I 
will  not  nnw  stop  to  describe.  It  is  sufficient  to  repeat, 
that  in  the  healthy  eye  of  the  native  of  India,  the 
fundus  ocnli  is  of  an  uniform  greyish-brown  hue,  the 
exact  shade  depending  upon  the  colour  of  the  pigment 
cells  of  the  elastic  lamina  and  choroid,  the  only  excep- 
tion to  this  being  in  those  parts  of  the  retina  occupied 
by  the  retinal  vessels  and  the  optic  disc ;  on  the  other 
hand,  in  fair  people,  the  reflection  from  the  fundus 
oculi,  as  seen  with  the  ophthalmoscope,  is  of  a  bright 
scarlet  colour,  in  consequence  of  the  light  falling  on 
the  vascular  choroid,  the  hexagonal  cells  containing 
little  or  no  pigment. 

After  what  1  have  stated,  it  is  almost  superfluous 
to  add  that  in  the  healthy  eye  of  the  native  it  is  quite 
impossible  for  us  to  see  the  sclerotic  with  the  ophthal- 
moscope ;  for  if  the  hexagonal  cells  hide  the  cnoroid, 
inuch  more  must  they,  together  with  the  pigment  cells 
of  the  choroid,  entirely  conceal  the  sclerotic.  This 
remark  does  not,  however,  hold  good  with  regard  to 
the  optic  disc;  over  this  spot  there  are  no  })igment 
cells,  the  only  structures  tnat  cover  the  lamina  cri- 
brosa  being  the  nerve  fibres  of  the  optic  disc  and  its 
capillary  vessels,  and  hence  the  colour  of  the  disc, 
the  light  being  mainly  reflected  from  the  fibres  of  the 
lamina  cribrosa ;  and  in  the  centre  of  the  nerve,  where 
the  separation  of  the  fibres  towards  the  margin  leaves 
the  lamina  most  exposed,  we  may  sometimes  see  a  sort 
of  mottling,  due  to  the  difference  in  colour  between  the 
fibrous  tissue  of  the  lamina  itself,  and  the  nerve 
tubules  which  occupy  its  openings. 


Arm 

or  tl 


earance 


of  th      t"        "^^  optic  disc,  or  papilla,  which  is  the  termination 

di«o.     ^  *"  of  the  optic  nerve,  or  the  spot  at  which  it  exj:)ands  into 

the  retina,  will  be  found  about  one-tenth  of  an  inch 

internal  to  the  axis  of  the  eye ;  it  is  the  first  point 

which  would  naturally  attract  the  observer's  attention 
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in  making  an  examination  with  the  ophthalmoscope. 

The  shape  of  the  healthy  papilla  is  circular,  hut  it  lu  form 

varies  somewhat  in  diflferent  individuals :  sometimes  it  "^  cotour. 

is  elongated  from  above  downwards,  but  never  from 

side  to  side,  unless  as  the  result  of  disease.    Its  size, 

too,  is  bj  no  means  the  same  in  all  cases,  and  will,  of 

course,  appear  to  be  augmented  or  lessened  according 

to  the  power  used  to  magnify  it.    The  colour  also  of 

the  papilla  is  subject  to  variation :  it  is  of  a  more 

decided  pink  hue  m  the  native  of  India's  eye  than  in 

the  European — in  fact,  among  the  latter  races,  it  is  of 

a  transparent,  greyish-tint,  with  a  slight  admixture  of 

blue  ;  but  it  may  be  of  a  lighter  or  darker  pink,  without 

there  being  any  reason  to  suppose  the  part  is  diseased. 

The  colour  of  the  optic  disc  is  due  to  the  reflection  of 

light  from  the  lamina  cribrosa,  bloodvessels,  and  nerve 

tubules  composing  the  optic  papilla.* 

In  many  cases  the  ophthalmoscope  exhibits  round  Varieties, 
the  optic  disc  a  dark  rmg  or  crescent,  which  depends 
upon  a  collection  of  pigment  in  the  choroid,  in  the 
immediate  neighbourhood  of  the  nerve,  and  has  no 
pathological  signification.  At  the  point  where  the 
lamina  cribrosa  ceases,  the  optic  nerve  is  contracted, 
and  the  opening  in  the  choroid  being  narrow,  in  a 
certain  measure  compresses  the  nerve  trunk  ;  for  this 
reason,  a  sort  of  double  border  is  often  seen  around 
the  margin  of  the  optic  papilla. 

With  regard  however  to  the  limits  of  the  nerve,  or  ?**^5^- 
the  circumference  of  the  disc,  the  following  descrip- 
tion is  quoted  from  Liebreich  : — "  Under  the  choroidal 
margin  is  the  line,  more  or  less  dark,  that  indicates 
the  border  of  the  opening  in  the  choroid ;  under  the 
sclerotic  margin  is  a  bright  crescent  or  circle,  formed  by 
the  curving  round  of  the  sclerotic  fibres,  and  appearing 
between  the  choroidal  margin  and  the  fine  greyish  line 
that  indicates  the  narrowest  part  of  the  nerve  itself, 
and  is  therefore  called  the  proper  nerve-boundary." 
The  latter  under  normal  circumstances  is  not  usually 
verjr  sharply  defined,  but  in  abnormal  changes  of  the 
papilla  appears  more  distinct.  'I  he  choroidal  border  is 
always  strongly  marked,  especially  at  the  outer  border 


•  Professor    Longmore's  *^  Manual  of  Defcctivo  Virion  in 
Soldiers,"  p.  4a 
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of  the  disc,  presenting  often  a  well-defined  deposit  of 
pigment,  which  must  not  be  mistaken,  as  I  naye  be* 
tore  remarked,  for  a  diseased  condition  of  the  parts. 

The  point  at  which  the  central  artery  and  vein  of 
the  retina  enter  the  eye  through  the  optic  disc  is  sub* 
ject  to  considerable  variation.  Generally  the  artery 
passes  through  the  whitish  and  depressed  centre  of 
the  papilla,  and,  after  emerging  from  the  disc,  divides 
dichotomously,  its  branches  ramifjing  in  all  directions 
towards  the  periphery  of  the  retina ;  but  the  central 
artery  may  perforate  the  disc  at  any  other  point ;  not 
nnfrequently  one  or  two  larger  branches  are  noticed  in 
the  centre  of  the  papilla,  while  others  pass  through 
its  circumference,  perhaps  close  up  to  the  scleral 
margin  of  the  disc. 

The  apparent  calibre  of  the  vessels  will  vary  with 
the  magnifying  power  employed  in  observing  them ; 
practice  alone  will  thus  enable  us  to  appreciate  abnor- 
mal changes  in  the  calibre  of  these  vessels.  One  fre- 
quently reads  accounts  in  which  the  retinal  vessels 
are  said  to  be  over-full  or  enrmty,  as  the  case  maj 
be ;  but  in  truth  it  is  most  difficult  to  determine  this 
point. 

The  retinal  veins  are  smaller  than  the  arteries,  and 
in  consequence  of  their  thinner  coats  their  contents 
are  readily  seen ;  they  appear,  therefore,  when  exa- 
mined with  the  ophthalmoscope,  of  a  darker  and  more 
uniform  colour  than  the  arteries,  and  the  latter  seem 
to  bo  transparent  in  their  centres ;  this  arises  from  the 
difference  m  the  degree  of  illumination  of  the  promi- 
nent centres  of  the  arteries,  as  contrasted  with  their 
.sides :  from  their  conformation,  it  is  evident  that  the 
sides  of  a  vessel  would  receive  and  reflect  relatively 
less  light,  and  therefore  appear  in  shade. 

If  in  the  normal  eye  the  central  vein  be  carefallv 
examined,  a  pulsation  may  be  noticed  in  it,  which  will 
be  rendered  more  evident  on  gentle  pressure  being 
made  on  the  eyeball.  If  the  compressing  force  be  in- 
creased beyond  a  certain  point,  the  pulsation  at  once 
stops,  and  the  veins  become  almost  invisible  from  the 
cessation  of  the  flow  of  blood  through  them.  In  the 
healthy  eye  no  arterial  pulse  can  be  seen,  but  if  pres- 
sure be  made  on  the  eyeball  it  will  become  apparent. 
'"''e  notice  this  in  a  very  marked  manner  m  cases 
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accompanied  with  considerable  intra-ocnlar  pressure, 
as  for  instance,  in  glaucoma. 

The  colour  of  the  optic  disc  is  not  uniform,  its  outer  Mottling  of 
part  being  greyish  and  mottled.  This  appearance  is  ****  ^"®* 
caused  by  the  difference  in  the  light  reflected  from  the 
nerve  tubalea,  which  is  greyish,  and  that  from  the 
white  glistening  bands  forming  the  lamina  cribrosa. 
At  the  point  of  exit  of  the  retinal  vessels  the  white 
appearance  is  very  marked,  and  often  presents  a  little 
pit  or  hollow.  The  inner  half  of  the  disc  is  of  a  de- 
cidedly redder  tint  than  the  outer  half,  because  it  id 
more  thickly  covered  by  vessels  and  nerve  fibres,  and 
hence  there  is  no  reflection  from  the  fibres  of  the  lamina 
cribrosa  in  this  situation.  It  is  absolutely  necessary 
to  become  acquainted  with  the  different  appearances 
which  may  be  presented  by  the  healthy  optic  disc,  or 
these  varying  conditions  may  be  mistaKen  for  indica- 
tions of  disease ;  the  outer  greyish-white  tint,  the 
central  depressed  appearance  and  whitish  hue,  together 
with  the  inner  pinkish  half  of  the  disc,  are  conmtions 
which  vary  considerably,  but  are  more  or  less  dis- 
tinctly recognisable  in  all  healthy  eyes. 

The  Retina. — As  I  have  alreadfy  remarked,  the  retina  ^vv^r%m 
is  so  transparent  a  structure,  that  when  examined  by  °     •"*">•» 
the  ophthalmoscope  the  small  amount  of  light  reflected 
from  it  is  lost  in  the  abundant  reflection  from  the  almost 
bright  red  background  of  the  choroid ;  but  in  the  case  t^'^P*'^**' 
of  tne  natives  of  India  and  other  dark  races,  the  retina 
may  be  distinctly  recognised  as  a  grey,  striated  layer, 
lying  over  the  black  hexagonal  cells  of  the  choroid,  and 
extending  from  the  circumference  of  the  optic  disc  as 
far  outwards  as  the  ora  serrata. 

The  macula  lutea  will  not  be  recognised  unless  after  Th«  nuMmU 
some  practice  with  the  ophthalmoscope.  It  is  situated  *^**** 
in  the  axis  of  vision,  and  its  position  may  be  at  once 
found  from  the  fact  of  the  retinal  vessels  passing 
above  and  below  it,  but  not  crossing  the  macula  lutea. 
The  region  of  this  spot  is  of  a  bright  red  colour,  and 
the  foramen  centrale  appears  as  a  httle  light  ring  in  it. 

Tlie  Choroid. — In  discussing  the  anatomy  of  the  The»po^»r- 
choroid,  p.  6, 1  remarked  that  layers  of  very  small  capil-  ^^tdi  *** 
lary  vessels  are  placed  immediately  behind  the  elastic 
lamina  of  the  choroid,  and  between  these  layers  and 
the  sclerotic,  the  vense  vorticosae  and  large  branching 
pigmented  cells  of  the  choroid  are  situated ;  it  follows. 
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in  consequence  of  this  arrangement  of  the  vessels,  that 
when  examining  the  eye  with  the  ophthahnoscope, 
that  light  passing  through  the  transparent  media,  falls 
on  the  capillary  hiyer  behind  the  retina  (provided  the 
hexagoDal  cells  of  the  choroid  are  transparent),  and 
the  light  which  is  reflected  back  to  the  eye  of  the 
observer  from  this  layer  of  fine  capillary  vessels,  gives 
the  nniform  red  colour  of  the  background  of  the  eye  in 
the  healthy  fair-skinned  European.  In  albinos,  or  in 
persons  in  which  there  is  very  little  pigment  in  the 
choroid,  the  larger  vessels  of  the  vensB  vorticosa  may 
be  seen.  Evidently,  as  the  vascular  pigmented  lajers 
The  sdaro-  of  the  choroid  line  the  inner  surface  of  the  sclerotic,  it 
**••  is  impossible  to  see  this  latter  structure  with  the  oph- 

thalmoscope, unless,  as  often  happens  in  consequence 
of  partial  atrophy  of  the  choroia,  a  portion  of  its  vas- 
cular and  cellular  structures  is  destroyed,  and  then 
the  white  ghstening  sclerotic  may  be  seen  through  the 
choroid. 

The  cornea,  aqueous  lens  and  vitreous,  being  in  the 
healthy  eye  perfectly  transparent,  no  light  is  reflected 
from  tnem  when  under  examination  by  the  ophthalmo- 
scope, and  consequently  they  are  not  seen. 
SyttemAtje        A  Systematic  ExavimaJvon  of  the  Eye  should,  as 
StS'we"*  Professor  Longmore  remarks,  be  adopted  in  all  cases 
*     of  impaired  vision;  a  patient  of  the  kind  consulting 
us,  we  should — 

1st.  Endeavour  to  obtain  a  clear  hidtory  of  the  case 
by  means  of  a  few  leading  questions,  and  while  doing 
this,  can  make  an  examination  of  the  external 
structures  of  the  eye,  including  the  muscular  appa- 
ratus, and  also  ascertain  the  tension  of  the  globe  of 
the  eye. 

2na.  If  the  nature  of  the  disease  is  not  determined 
by  the  above  examination,  we  should  place  the  patient 
at  twenty  feet  distance  from  Snellen's  test  types. 
No.  CC  to  No.  XX,  and  ascertain  his  acuteness  of 
vision :  if  this  is  at  fault,  we  should  hold  first  convex, 
and  then  concave  glasses  before  his  eyes,  and  note 
how  the  sight  is  altered  therebjr.  First  one  eye  and 
then  the  other  must  be  examined  in  this  way.  K 
there  is  a  suspicion  that  astigmatism  exists,  a  con- 
clusion may  be  arrived  at  on  the  subject  by  aid  of 
Snellen's  horizontal  and  vertical  test  lines.  Failing 
discover    anything   wrong   in   the  refraction  or 
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accommodation  of  the  eyes,  we  should  proceed  to 
examine : — 
3rd.  As  to  the  extent  of  the  field  of  vision ;  and 
4th.  Make  an  ophthalmoscopic  examination  of  the 
eye  by  the  direct  method,  wnich  will  enable  us  to 
detect  slight  changes  in  the  cornea,  lens,  or  vitreous, 
also  to  diagnose  further  than  we  have  already  done 
by  means  of  the  examination  above  mentioned,  the 
existence  of  myopia  or  hypermetropia,  especially  in 
the  case  of  children ;  the  lens  and  anterior  media  may 
subsequently  be  examined  by  the  lateral  method  of 
illumination. 

6th.  And  lastly,  every  part  of  the  fundus  of  the 
eye  should  be  carefully  examined  with  the  ophthalmo- 
scope, by  the  indirect  method. 


CHAPTEE  in. 
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Contusions  and  Fractures. — A  blow  or  fall  on  the 
outer  ridge  of  the  orbit  is,  as  a  general  rule,  followed 
by  no  worse  results  than  a  "  black  eye,"  but  in  some 
instances  it  has  been  succeeded  by  effusion  of  blood 
within  the  cranium,  inflammation,  and  death.*  Some 
few  cases  have  been  recorded  in  which  the  bones  form- 
ing the  outer  edge  of  the  orbit  have  been  fractured  by 
direct  violence.  If  the  fracture  extend  into  the  frontal 
or  maxillary  sinus,  emphysema  of  the  eyelids  will  most 
probably  follow. 

Fracture  of  the  walls  of  the  orbit  not  unfrequently 
occurs  as  an  extension  of  a  fracture  from  some  other 
part  of  the  skull.  For  instance,  the  frontal  bone  may 
nave  been  fractured  and  symptoms  of  compression 
exist;  the  depressed  bone  may  have  been  removed 
with  the  trephine  but  the  symptoms  remain  unre- 
lieved. In  several  instances  of  this  kind  it  has  been 
discovered  after  death,  that  the  fracture  of  the  skull 
has  extended  to  the  orbital  plate  of  the  frontal  bone, 
and  laceration  and  protrusion  of  the  brain  have 
occurred  in  this  locality. 


*  Mackenzie  on  "  Diseases  of  the  Eye,"  3rd  edit.,  p.  2. 
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The  walls  of  the  orbit  are  occasionally  fractured,  FjJJ*"* 
the  primary  injury  having  been  received  upon  the  oontr»- 
vertex  or  other  pait  of  the  skull.  Should  the  orbital  coup, 
plate  of  the  frontal  bone  be  fractured  in  this  way, 
marks  of  injury  on  some  portions  of  the  skull  will  be 
observed,  and  as  a  general  rule  in  cases  of  this  kind 
there  is  considerable  ecchymosis  of  the  lower  eyelid ; 
but  traumatic  extravasation  of  blood  in  this  locality 
may  also  occur  under  the  following  circumstances : — 
1.  From  an  effusion  of  blood  beneath  the  integuments 
of  the  skull,  if  it  does  not  gravitate  backwards,  often 
produces  an  ecchymosis  in  the  cutaneous  surface  of 
the  eyelids,  but  never  of  the  conjunctiva  of  the  lids  or 
globe.  2.  That  a  blow  directly  upon  the  eyeball  may 
give  rise  to  an  ecchymosis  of  the  conjunctiva,  both  of 
the  globe  and  lids.  3.  That  when  fracture  of  the 
base  of  the  skull  is  indicated  by  ecchymosis,  this 
ecchymosis  appears  first  beneath  the  conjunctiva  of  ®?y*^° 
the  globe,  then  beneath  the  palpebral  conjunctiva,  chymoais. 
and  only  subsequently  in  the  integument  of  the  eye- 
lids, if  at  all.  4.  That  when  the  injury  has  been  such 
as  to  make  a  fracture  probable,  external  ecchjrmosis 
of  the  lower  lid,  and  less  frequently  of  the  upper  lid, 
is  a  significant  symptom  only,  when  it  accompanies 
ecchymosis  of  tne  globe,  or  follows  it  after  an  in- 
terval* 

PENETRATING  WouNDS  OP  THE  Orbit  are  of  a  trivial  ^**** 
or  dangerous  character,  according  to  the  nature  of  the  wovitds. 
instrument  inflicting  the  injury,  and  the  depth  and 
direction  which  it  has  taken;  if  this  has  been  deep 
and  directly  backwards,  or  upwards  and  inwards,  it 
is  not  at  all  improbable  that  the  brain  may  have  been 
reached,  and  the  results  may  be  most  serious. 

The  first  point  to  be  ascertained  in  the  case  of  a 
punctured  or  gunshot  wound  of  the  orbit  is,  as  to  the 
presence  of  a  foreign  body  in  the  wound :  our  finger  Search  for » 
or  probe  will  be  our  best  guide  in  arriving  at  a  con-  i^JJ^ 
elusion  on  this  point,  and  should  we  discover  such  a 
foreign  body  lodged  in  the  orbit,  we  must,  if  necessary, 
enlarge  the  external  opening  to  such  an  extent  em  to 
enable  us  to  remove  it.     Instances  are  recorded  in  •"^  remore 
which  a  bullet  has  remained  embedded  in  the  orbit 


•  Clinical  Lecture,  by  Dr.  R.  M.  HodgeSj  Bo$ton  Medical  and 
Suffficnl  Journaiy  April,  1973. 
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for  years,  apparently  without  inducing  any  ill  effects ; 
but  these  cases  are  by  no  means  to  be  taken  as  pre- 
cedents for  allowing  a  foreign  body  to  be  left  in  this 
situation ;  for  in  ninety-niue  cases  out  of  a  hundred, 
unless  the  foreign  boay  be  removed,  inflammation, 
and  suppuration  of  the  tissues  of  the  orbit  will  ensue, 
and  very  possibly  irreparable  damage  be  done  to  the 

The  second  point  to  be  noticed  is  the  direction  which 
the  instrument  has  taken,  for  as  I  have  before  stated, 
if  this  be  towards  the  brain,  the  case  may  be  a  most 
serious  one,  and  our  prognosis  must  be  correspondingly 
guarded.  The  extent  of  the  external  injury  cannot  be 
relied  on  as  an  indication  of  the  severity  of  the  wound ; 
in  fact,  on  a  casual  examination  no  contusion  may  be 
detected  in  the  skin,  the  eyelids  having  been  open,  when 
the  instrument  inflicting  the  wound  passed  through  the 
orbit  and  entered  the  brain.  This  point  is  forcibly 
illustrated  by  the  following  case,  related  by  Mr. 
Guthrie  :•  A  boy  was  struck  while  at  play  with  an  iron 
wire  in  the  right  eye ;  there  was  no  external  wound  to 
be  seen,  but  there  was  considerable  cbemosis  of  the 
conjunctiva  of  the  upper  and  inner  part  of  the  eyeball. 
Four  days  after  the  accident  the  patient  complained  of 
sickness  and  pain  in  the  head ;  this  was  followed  by 
restless  delirium  and  coma,  and  on  the  sixth  day  after 
the  accident  the  patient  died.  On  examination,  it  was 
found  that  a  piece  of  the  iron  wire  had  passed  under 
the  upper  lid,  and  through  the  posterior  part  of  the 
orbitar  plate  of  the  frontal  bone  into  the  anterior  lobe 
of  the  brain,  which  was  softened  and  bedewed  with 
matter.  This  case  shows  the  extreme  caution  neces- 
sary in  forming  a  prognosis  under  such  circumstances. 

If  for  twelve  or  fourteen  days  after  the  accident  has 
occurred,  no  head  symptoms  have  supervened,  we  may 
be  hopeful  as  to  the  result,  but  the  patient  is  not  posi- 
tively safe  from  ulterior  bad  consequences  for  some 
time  afterwards. 

Gunshot  Wounds  op  the  Orbit,  in  a  practical 
point  of  view,  differ  in  no  respect  from  punctured 
wounds, always  taking  into  consideration  the  occasional 
anaccountabie  wanderings  which  a  ball  pursues  in  this, 
as  in  other  parts  of  the  body.     As  already  directed  in 


•  "  CommeDtiuies  ou  Sargcry,"  p.  374,  Cth  edit.,  1865. 
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ttie  case  of  other  foreign  bodies,  the  presence  or  not  of 
the  bnllet  in  the  orbit  mnst  first  be  determined,  and 
then  the  direction  it  has  taken  ascertained ;  lastly,  it 
is  as  necessary  to  remove  a  ball  from  this  situation  as  SmaH  shot 
any  other  snbstance.     We  occasionally  meet  with  in-  *°  ^     ' 
stances  in  which  a  nnraber  of  small  shot  have  pene- 
trated the  conjunctiva,  and  perhaps,  glancing  off  from 
the  sclerotic,  have  become  imbedded  in  the  cellular 
tissue  of  the  orbit.    In  a  case  of  this  kind,  all  the  shot 
that  can  be  extracted  without  making  a  deep  incision 
into  the  cellular  tissue,  should  be  removed;  the  re- 
mainder will  bec/Ome  encysted,  or  in  time  make  their  May  be 
way  to  the  surface,  and  may  then  be  extracted ;  it  is  ®"®y*'~* 
not  advisable  to  search  for  them  in  the  deeper  struc- 
tures contained  within  the  orbit.* 


DISEASE    OP  THE   BONES. 

Inflammation  op  the  Periosteum  of  the  bones  of  Pi«ios- 
the  orbit  may  be  either  acute,  or  chronic,  and  the  qIbIt  ' 
symptoms  to  which  it  gives  rise  will  accordingly  vary 
in  tneir  intensity,  ana   in  the   rate   at  which  they 
advance. 

Periostitis  in  this  situation  most  commonly  arises  Canaea. 
from  direct  injuries.    It  may  apparently  be  induced  in 
some  cases  by  exposure  to  cold,  or  from  disease  of 
neighbouring  parts;    in    many    instances,  however, 
syphilis,  either  acquired  or  hereditary,  is  the  primary 
cause  of  the  disease.     If  the  periosteum  of  the  ex- 
ternal margin  of  the  orbit  be  affected,  a  swollen,  and  SyiDptoma. 
on  pressure,  exquisitely  painful  spot  will  be  detected ; 
but  if  the  membrane  towards  the  back  of  the  orbital 
fossa  is  involved,  it  is  a  more  difficult  matter  to  ascer- 
tain the  nature  of  the  disease.    The  patient  usually  Pain 
complains  of  violent,  deep-seated  pain  in  the  orbit,  ^**I2JSJ,. 
which  increases  towards  bedtime ;  as  the  disease  ad-     ^^ 
vances,  the  inflammatory  action  is  likely  to  extend  to 
the  cellular  tissue  of  the  orbit,  terminating  in  suppu- 
ration ;  the  conjunctiva  of  the  eyeball  becomes  deeply 
congested  and  swollen,  and  the  globe  protrudes  more  "Bye  pro- 
or  less  from  its  socket.      In  the  earlier  stages  of  ^"^**- 


•  Poland  on  Protrusion  of  the  Eyeball :  Ophthalmic  Bb»pital 
Report*^  vol.  iL  p.  218.  Also  a  case  by  Dr.  Playne,  yoL  L 
p.  216. 
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periostitis  bo  situated,  if  pressure  be  made  with  the 
point  of  the  finger  deeply  into  the  orbit,  we  may  pro- 
bably detect  a  particularly  painful  si)ot  corresponaing 
to  the  diseased  periosteum,  and  if  nocturnal  exacerba- 
tions of  pain  are  well  marked  (the  patient  having  had 
syphilis)  we  may  be  tolerably  certam  as  to  the  nature 
of  the  malady.  In  neuralgia,  for  which,  it  is  said,  by 
so  high  an  authority  as  M.  Trousseau,  that  this  affec- 
tion might  be  mistaKen,  there  is  tenderness  on  pressure 
over  the  spinous  processes  of  the  first  two  cervical 
vertebrsB,  and  such  pressure  very  constantly  awakens 
pain  in  the  branches  of  the  nerves  given  ofi*  from 
this  portion  of  the  spinal  cord ;  this  would  not  be  the 
case  m  periostitis  of  the  orbit .• 

It  is  ofteu,  however,  difficult,  to  form  a  diagnosis 
between  acute  periostitis  of  the  deeper  parts  of  the 
orbit,  and  inflammation  of  its  cellular  tissue.f  never- 
theless, it  is  important  if  possible  to  arrive  at  an 
accurate  opinion  on  the  subject,  because,  in  the  former 
class  of  cases,  unless  we  assist  the  matter  to  escape 
speedily  from  the  orbit,  necrosis  of  the  neighbouring 
bone  is  very  likely  to  result ;  there  is  less  fear  of  tliis 
in  inflammation  of  the  cellular  tissue.  In  cases  of 
periostitis,  as  above  remarked,  by  pressure  against  the 
walls  of  the  orbit,  wo  may  sometimes  reach  one 
particular  spot  that  is  exquisitcl}'  painful ;  or  by 
forcing  the  eyeball  back  into  the  socket,  this  tender 
spot  may  be  indicated.  Moreover,  as  the  swelling  of 
the  periosteum  and  cellular  tissue  around  it  will  at  nrst 
be  limited,  the  eyeball  will  be  protruded  in  the  oppo- 
site direction,  to  that  in  whicn  the  inflammation  is 
situated ;  for  instance,  if  the  periosteum  in  the  upper 
part  of  the  orbit  is  inflamed,  the  ^lobe  of  the  eye  will 
be  thrust  downwards.  In  difiuse  inflammation  of  the 
cellular  tissue  of  the  orbit,  no  one  spot  will  be  more 
painful  than  another,  and  the  protrusion  of  the  eyeball 
will  be  uniform ;  the  skin  of  the  lids  becomes  more 
deeply  involved,  and  the  course  of  the  disease  is  more 
rapid  than  in  acute  periostitis ;  nevertheless  the 
diagnosis  is  often  very  perplexing,  and  we  may  find 


•  M.  Trousseau  on  Keuralgia  :  Medico- Chirurgkal  JievieWt 
vol.  xxxiv.  p.  255,  1864. 

t  A  Giafe  on  Exopbtbalmos :  Ophthalmic  itetntir,  vol.  i, 
p.  137. 
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onraelves  at  fault  after  carefully  weighing  all  the  points 
in  the  case. 

Treatment. — If,  from  the  intensity  of  the  symptoms,  TieatmeiU. 
we  have  reason  to  suppose  that  suppuration  beneath 
the  periosteum  has  taken  place,  we  are  justified  in  ex- 
plormg  the  part  with  a  grooved  needle ;  and  should  we  Explore 
discover  the  presence  ofpus,  we  must  at  once  cut  down  ^***  P*^» 
along  the  needle  upon  the  collection  of  matter,  and 
allow  it  free  exit.    If  this  is  not  done,  destruction  of  CMveexit 
the  bone  will  surely  occur,  or,  it  may  be,  the  infiam-  ***  "»»tter. 
matory  action  will  extend  to  the  lining  membrane  of 
the  skull.*     I  need  hardly  remark  that  great  caution 
should  be  exercised  in  making  an  incision  into  the 
orbit,  on  account  of  the  comphcated  anatomy  of  the 
parts,  but  we  are  bound,  nevertheless,  to  operate  with- 
out hesitation.     I  have  in  several  cases  of  the  kind, 
after  exploring  the  part  with  a  grooved  needle,  run  a 
strong  iron  probe  along  the  groove  of  the  instrument, 
and  so  torn  open  the  cellular  tissue,  simply  incising 
the  skin,  so  as  to  give  exit  to  the  pus. 

In  the  subacute  and  more  chronic  forms  of  perios-  Iodide  of 
titis,  iodide  of  potassium  and  cod-Uver  oil  may  control,  po^Mslttn** 
if  not  cure  the  disease,  and  these  remedies  should,  at 
any  rate,  be  allowed  a  fair  trial. 

Necrosis. — Necrosis  of  one  or  more  of  the  bones  Nicmosii 
forming  the  orbit,   as  has  just  been  remarked,  may  **'  Oebit. 
occur  as  a  sequence  of  periostitis,  or  it  may  take  place 
in  consequence  of  direct  violence,  or  from  inflammation 
of  the  cellular  tissue  of  the  orbit.     I  have  had  a  case  of  Case, 
this  kind  lately  under  my  care.    A  man  of  the  name 
of  Tait,  a  guard  on  the  E.  I.  Railway,  was  exposed  to 
severe  cold  on  the  5th  of  December,  1866 ;  the  following 
day  violent  inflammation  of  the  cellular  tissue  of  the  FoUowiaf 
right  orbit  set  in,  and  at  the  end  of  fourteen  days  a  mflMwn*- 
considerable  quantity  of  pus  escaped  through  an  open-  i^*ti«rae. 
ing  at  the  inner  and  upper  part  of  the  superior  eyelid. 
Ultimately  a  fistula  formed  in  this  situation,  and  small 
portions  of  necrosed  bone  have  since  been  constantly 
coming  away.     I  saw  this  man  in  June  for  the  first 
time ;  dead  bone  was  then  to  be  felt  in  the  roof  of  the 
orbit,  and  he  was  perfectly  blind  with  the  right  eye. 


•  Poland  on  Protrusion  of  the  Eveball.  Case  of  severe  cere- 
bral symptoms,  coma  and  death,  following  an  internal  node  of 
the  orbit :  Ophthalmic  Hotpital  lieports,  vol.  LL  p.  225. 
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Notwithstanding  this  blindness,  which  had  been  com- 
plete since  the  third  day  from  the  first  appearance 
of  the  disease,  the  muscular  apparatus  of  the  eye- 
ball was  normal,  and  in  fact  tne  eye,  on  a  super- 
ficial examination  seemed  healthy;  but  on  making  an 
ophthalmoscopic  examination,  I  found  the  optic  disc 
atrophied,  being  circular  and  of  a  dead  white  colour, 
and  the  vessels  of  the  retina  were  contracted.  The  in- 
flammatory action  had  attacked  the  cellular  tissue  of 
the  orbit,  and  extending  to  the  optic  nerve,  had  induced 
atrophy  of  the  papilla. 

Treatment. — ^In  instances  of  necrosis,  unless  exfolia- 
tion has  taken  place,  it  is  better  to  wait  patiently, 
allowing  nature  to  take  her  course,  till  the  dead  bone 
has  separated,  when  it  may  be  cut  down  upon  and 
removed.  The  structures  contained  in  the  orbit  are 
closely  packed  and  of  an  important  character ;  except, 
therefore,  in  instances  uuequi vocally  demanding  tne 
use  of  the  knife,  it  is  advisable  to  be  as  sparing  as  pos- 
sible of  its  employment. 

C ABIES  OP  THE  Boxes  op  the  Orbit. — The  following 
case  afibrds  an  instance  of  the  terrible  mischief  which 
sometimes  results  from  this  disease,  especially  under 
injudicious  treatment : — 

Grish  Chunder  Sing,  aged  eighteen,  admitted  into  the 
Calcutta  Ophthalmic  Hospital  on  August  20th,  1865. 
Up  to  within  the  last  twelve  months  he  has  enjoyed 
^od  health,  and  been  employed  as  a  compositor ;  there 
18  no  history  of  either  hereditary  or  acquired  syphilis 
in  this  case.  A  year  ago  he  began  to  suffer  from  pain 
in  the  head,  and  shortly  afterwards  from  a  discharge  of 
blood  and  matter  from  the  nose  ;  for  this  he  was  sali- 
vated by  his  friends,  the  ptyalism  lasting  two  months ; 
he  also  had  leeches  applied  to  his  temples.  Some  time 
afterwards,  on  rising  one  morning,  he  discovered  that 
he  could  no  longer  see  with  the  left  eye,  and  within  the 
last  month  the  sight  of  his  light  eye  has  gone  also,  so 
that  he  is  now  completely  blind.  His  digestive  system 
is  in  good  order,  and  his  mental  faculties  are  perfect, 
be  has,  however,  lost  the  sense  of  smell.  The  right 
eyeball  protrudes  considerably,  and  the  cornea  is  hazy. 
There  is  a  fistulous  opening  at  the  inner  part  of  the 
left  upper  eyelid,  and  through  this  a  probe  may  be 
passed  far  back  into  the  orbit ;  no  dead  bone  can  be 
felt.    The  left  eye  is  less  prominent  than  the  right  one, 
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and  the  dioptric  media  are  transparent :  the  margin  of 
the  optic  disc  is  ill-defined,  and  like  the  retina  looks 
clondj ;  the  retinal  vessels  are  of  normal  size.    The 
patient  gradoall  j  became  weaker,  he  was  troubled  with  Cerebni 
severe  pain  in  the  head  and  often  had  attcu^ks  of  obsti-  •y"P*<*°*«' 
uate  vomiting,  but  his  speech  and  mental  faculties  re- 
maiued  perfect.     Soon  after  his  admission  both  eyeballs 
were  observed  to  throb  or  pulsate  in  a  most  remarkable  ^^P*"  u^l- 
manner  after  the  slightest  exertion,  for  instance  on  ^^  ^* 
rising  in  bed,  the  pulsations  being  synchronous  with 
those  of  the  heart. 

The  boy  died  on  the  18th  February,  and  on  making 
a  post-mortem  examination,  I  found  that  the  whole  of 
the  orbital  plate  of  the  frontal  bone,  and  the  greater 

Eart  of  the  body  of  the  sphenoid,  had  been  destroyed 
y  caries,  so  that  nothing  but  the  thickened  dura  Extemive 
mater  intervened  between  the  brain  and  the  tissues  **"••• 
contained  in  the  orbital  fossa;  the  pulsation  of  the 
globes  was  thus  easily  accounted  for.    The  optic  nerves 
were  softened  and    destroyed,  but  the  vessels   and 
nerves  entering  the  orbit  were  so  intimately  associated  ^*^~  •nd 
with  the  diseased  structures,  that  it  was  impossible  to  pJEUtSf. 
dissect  them  out,  or  determine  their  individual  con- 
dition.   The  inferior  portions  of  the  anterior  lobes  of 
the  brain  were  softened,  but  presented  no  other  morbid 
appearances. 

FlSTULiE. — Caries  of  the  walls  of  the  orbit  is,  fortu-  PitruL*, 
nately,  by  no  means  always  so  destructive  as  in  the  SuSs?"* 
case  of  this  lad ;  the  disease  is  often  confined  to  a 
small  portion  of  the  bones,  and  a  fistulous  opening 
forms  between  this  spot  and  the  skin,  through  which 
a  thin  watery  fluid  constantly  oozes  away,  and  the 
soft  disintegrated  bone  may  be  felt  with  a  probe. 

The  fistulae  thus  formed  in  cases  of  necrosis  and 
caries  are  frequently  more  troublesome  to  cure  than 
the  disease  itself ;  tne  external  opening  is  maintained 
by  adhesions  to  the  periosteum,  and  thus  a  puckered  ci- 
catrix forms,  which  often  leads  to  eversion  of  the  eyelid. 

Fistulous  openings  of  this  kind  are  probably  best  ?''^J^^^^ 
treated  by  injecting  the  liqtieur  villate  of  the  1  rench  *°^ 
surgeons,  or   a  similar  preparation,  into  the   fistula 
every  third  or  fourth  day.*    At  first,  the  injection  may 


•  The  following  is  the  composition  of  the  Liqueur  Villate^  after 
M.  Notta : — Liquid  Bubacetate  of  lead  30  parts,  sulphate  of  copper 
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cause  considerable  pain  and  inflammation,  but  this 
soon  subsides,  and  each,  subsequent  injection  causes 
less  irritation.  In  some  of  these  cases  not  only  does 
the  fistula  heal  under  this  treatment,  but  healthy 
action  appears  to  be  excited  in  the  diseased  bone. 
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INFLAMMATION  OP  THE  ORBITAL  TISSUES. 

Inflammation  of  the  Cellulae  Tissue. — The  cellu- 
lar tissue  contained  within  the  orbit  is  occasionally 
the  seat  of  acute  inflammation  and  suppuration,  but 
except  as  a  complication  of  traumatic  cases  or  p>erios- 
titis  this  affection  is  very  i*are ;  those  instances  that 
do  occur  usually  arise  from  the  spread  of  erysipelas  to 
the  part,  when  the  patient  is  in  a  low  and  weak  con- 
dition of  health.  Under  these  circumstances  the  eye- 
ball itself  generally  escapes,  but,  unfortunately,  the 
patient's  sight  is  too  often  much  impaired,  if  not  de- 
stroyed, from  the  extension  of  the  inflammatory  action 
to  the  optic  nerve,  as  in  the  case  of  Tait  (p.  47),  or 
from  eff'usion  into  the  retina  and  its  detachment  from 
the  choroid.  Occasionally  the  matter  burrows  into 
the  sheath  of  the  muscles,  deranging  their  action  and 
giving  rise  to  diplopia.  A  much  more  serious  compli- 
cation is  apt  to  occur  in  the  course  of  this  disease,  in 
the  form  of  pyaemia ;  thromboses  have  been  observed 
in  fatal  cases  of  this  kind,  extending  into  the  sinuses 
of  the  brain,  and  even  into  the  jugular  and  innominate 
veins.* 

The  Symptoms  of  inflammation  of  the  cellular  tissue 
of  the  orbit  are  as  follows  : — The  patient  complains  of 
a  throbbing  pain  in  the  part,  extending  to  the  temple, 
side  of  the  head,  and  frequently  to  the  muscles  of  the 
back  of  the  neck  ;  the  pain  is  sometimes  excruciating, 
and  the  patient  is  usually  feverish  and  restless ;  if  he 
falls  off*  to  sleep  he  probably  sufiers  from  fearful 
dreams.  The  eyelids  are  swollen  and  of  a  dusky  red 
colour,  the  conjunctiva  becomes  uniformly  congested 
and  chemosed,  and  the  eyeball  is  rapidly  protruded  to 


and  sulphate  of  zinc  each  16  parts,  white  vinegar  200  parts — 
Medko-Chirurgical  Rerifw^  April,  1866,  p.  556. 

M.  Ndlaton  also  speaks  in  favour  of  this  practice. 

*  Frencli  translation  of  Mackenzie's  "  Treatise  on  the  Eye,^' 
voL  iii.  p.  136. 
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an  nncertain  extent,  in  consequence  of  the  effnsion 
tliat  takes  place  into  the  cellular  tissues  of  the  orbit. 
This  protrusion  is  peculiar,  in  that  the  globe  is  usually  Exophthal- 
thrust  directly  forwards,  and  not,  as  in  periostitis  and  ™®"* 
in  the  case  of  various  tumours,  with  a  certain  devia- 
tion from  the  axial  line,  according  to  the  direction  of 
the  compressing  force.  The  cornea  may  remain  bright 
and  clear,  or  it  may  be  that  from  exposure  to  the 
atmosphere,  the  secretions  on  its  surface,  and  that  of 
the  conjunctiva,  form  hard  dark  crusts;  the  cornea 
becoming  cloudy  from  desiccation  of  its  epithelium, 
necrosis  follows,  and  the  eye  is  destroyed. 

In  the  course  of  ten  or  twelve  days  from  the  com- 
mencement of  the  attack,  we  maj  generally  detect  one 
or  more  points  at  which  fluctuation  can  be  felt,  usually  Sappum- 
at  the  lower  and  inner  part  of  the  eyeball.    As  soon  ****"• 
as  the  pus  has  been  evacuated,  the  pain  and  swelling 
diminish,  the  eyeball  sinks  into  its  socket,  and  the 
parts  regain  their  normal  position.     But  although  the 
eyeball  may  not  be  directly  destroyed  by  the  inflam- 
matory process,  yet,  as  I  have  before  remarked,  in  very 
many  of  these  cases  the  optic  nerve  is  more  or  less  Atrophy 
involved,  and  is  subsequently  very  apt  to  become  atro-  jj^*  ^^^ 
phied ;  or  necrosis  of  the  bones  of  the  orbit,  or  the 
formation  of  extensive  cicatrices,  may  ultimately  lead  ®'  Ek>^' 
to  atrophy  of  the  globe. 

In  CThronic  Inflammation  of  the  cellular  tissue  of  CH«oirio 
the  orbit  the  symptoms  are  less  severe  than  those  n^^^^' 
above  described.    The  patients  are  generally  the  off- 
spring of  syphilitic  or  scrofulous  parents,  or  of  old 
and  worn-out  ones. 

The  inflammatory  process  usually  begins  in  the  peri-  SymptooM 
osteum,  the  patient  complaining  of  pain  in  the  part,  IJtiu  toJm, 
which  increases  towards  evening,  probably  extending 
over  the  forehead.    As  the  inflammation  advances,  the 
cellular  tissue  of  the  orbit  becomes  involved,  the  con- 
junctiva and  lids  are  red  and  swollen,  and  the  eyeball 
is  thrust  forward  to  a  greater  or  less  extent ;  the  pain,  bat  less 
however,  is  far  less  severe  than  in  acute  inflammation  ■•▼•re. 
of  the  cellular  tissue,  on  account  of  the  gradually  in- 
creasing pressure  to  which  the  parts  are  exposed.  The 
protrusion  of  the  eyeball  in  these  cases  is  often  con- 
siderable, and  as  their  progress  is  slow,  it  is  only  by  a 
careful  study  of  the  collateral  symptoms  that  we  shall 
avoid  an  erroneous  diagnosis.    In  cases  in  which  a 
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morbid  growth  causes  the  eyeball  to  protrude,  its  axis 
usually  deviates  from  its  natural  position,  according 
to  the  direction  of  the  pressure  occasioned  by  the 
tnmour  (see  Figs.  8  and  9) ;  whereas  in  inflammation 
of  the  cellular  tissue  this  is  not  the  case.  In  doubtful 
instances,  we  may  further  satisfy  ourselves  as  to  the 
presence  or  not  of  pus  in  the  orbit,  by  the  aid  of  a 
grooved  needle,  taking  care  not  to  run  tne  point  of  the 
instrument  in  the  direction  of  the  brain. 

Sir  W.  Lawrence*  mentions  the  case  of  a  child,  ten 
years  of  age,  brought  to  him  suffering  with  an  affec- 
tion of  the  right  eye,  which  was  said  to  have  existed 
for  a  week.  The  globe  projected  half  an  inch  further 
forward  and  outward  than  the  left  one.  The  internal 
angle  of  the  eye  and  parts  around  it  were  red  and 
swollen,  and  deep-seated  fluctuation  was  obscurely 
perceptible  in  the  orbit.  A  lancet  was  thrust  three- 
quarters  of  an  inch  deep  into  the  part,  and  out  flowed 
a  dessertspoonful  of  pus.  The  progress  here  was 
rapid,  and  the  wound  healed  in  a  week;  but  these 
chronic  abscesses  may  even  take  years  to  develope 
themselves,  as  in  an  instance  recorded  by  Dr.  Mac- 
kenzie.f 

The  Treatment  of  inflammation  in  the  cellular  tissue 
of  the  orbit,  differs  in  no  respect  from  that  of  similar 
affections  in  other  parts  of  the  body.  In  the  early 
stages  of  the  more  sthenic  forms  of  inflammation  in 
this  situation,  we  may  endeavour,  by  leeches  and  cold 
compresses  constantly  applied,  to  allay  the  irritation 
going  on  in  the  part,  ana  to  prevent  suppuration ;  but 
if  this  does  not  succeed,  we  must  then  promote  it  by 
means  of  poultices  and  hot  fomentations.  As  soon  as 
matter  has  formed,  the  abscess  should  be  freely  incised 
and  the  pus  evacuated,  the  poultices  being  continued 
till  the  suppuration  ceases. 

If  the  case  is  complicated  with  erysipelas,  I  need 
hardly  say  that  antiphlogistics  are  not  to  be  thought 
of ;  on  the  contrary,  the  patient's  strength  must  be  sup- 
ported, the  pulse  and  the  temperature  of  the  body  being 
our  safest  guides  as  to  the  amount  of  nourishment  and 
stimulants  required.  I  have  great  faith  in  the  sesqui- 
chloride  of  iron  in  these  cases :   fifteen  drops  of  the 


•  Lawrence  on  "  Diseases  of  the  Eye,"  2nd  edit.  p.  744. 
\  Mackenzie,  *' Diseases  of  the  Eye,"  4th  edit  p.  802. 
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tinctare  shonld  be  given  every  six  hours,  with  as  many 
grains  of  chlorate  of  potash ;  it  appears  to  act  by  de- 
termining a  rapid  oxidation  of  the  blood,  and  in  this 
way  the  poisonous  materials,  whatever  iJiey  may  be, 
which  induced  the  attack,  are  destroyed.     Opium,  or  Ocim 
still  better,  the  chloral  hydrate,  will  be  required  to  en-  ^^" 
able  the  patient  to  sleep ;  indeed,  in  the  early  stages 
of  this  form  of  the  disease,  there  is  no  better  practice 
than  to  give  the  system  rest,  and  at  the  same  time 
support  the  patient^s  strength  with  soap  and  stimu-  Bappoit 
lants,  administering  also  the  tinct.  fern  sesquichlor. ;  ****  P*t»«»^- 
we  may  thus  hope  to  ward  off  the  suppurative  stage 
of  the  affection,  or  at  any  rate  promote  its  speedy  ter- 
mination.   We  must  bear  in  mind  the  fact,  that  so  Bnm  in 
long  as  the  inflammatory  action  lasts,  the  close  proxi-  ^■«>f*«'» 
mity  of  the  parts  to  the  brain  endangers  its  extension 
to  the  cerebral  membranes,  a  complication  likely  to 
lead  to  the  most  serious  consequences. 

Inflammation  of  the  Capsulk  of  Tenon  occasionally  If^uamma-^ 
occurs  in  rheumatic  subjects ;  in  other  cases  it  is  said  "i^J^',  ©, 
to  arise  from  injuries  to  the  part,  or  it  may  be  from  Txvos. 
extension  of  erysipelas  from  neighbouring  structures.* 

Symptoms. — The  subconjunctival  tissue  is  deeply  Subcon- 
injectea,  but  the  iris  is  healthy,  nor  can  we  eaaly  |SJ.yJli 
account  for  the  persistent  chemosis  and  injection  of 
the  vessels  in  question.    The  patient  complains  of 
slight  pain  in  the  eye,  particularly  when  he  turns  the  P«m. 
eyeball  from  side  to  side,  but  there  is  no  impairment 
of  vision ;  slight  protrusion  of  the  eye  may  occur,  and  Kxophtlial- 
the  mobility  of  the  globe  be  impaired,  so  tiat  diplopia  °**** 
may  exist. 

The  symptoms  above  described  usually  disappear 
after  a  time,  and  no  serious  consequences  are  likely  to 
follow,  unless  in  cases  preceded  by  erysipelas,  when 
the  optic  nerve  is  liable  to  become  involved,  optic 
neuritis  and  atrophy  of  the  papilla  resulting. 

Treatment. — Hot    compresses    generally    give    the  Wannth. 
patient  much  relief,  and  iodide  of  potassium  in  large  p^^ 
and  repeated  doses  often  appears  to  be  very  service-  iodid. 
able,  but  as  a  general  rule  in  these  cases  Nature  will 
effect  a  cure,  and  we  may  often  with  advantage  wait 
patiently  for  this  result. 


•  "  Maladies  dee  Yeux,"  Wecker,  voL  i  p.  (»6. 
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ORBITAL  GROWTHS  AND   TUMOURS. 

Exophthalmos,  or  protrusion  of  the  eyeball,  may  be 
conveniently  considered  under  two  heads : — 

Ist.  Protrusion  of  the  eyeball  arising  from  an  in- 
crease in  the  contents  of  the  orbit — as,  for  instance, 
from  hypertrophy  of  its  cellular  tissue,  or  the  growth 
of  a  tumour. 

2nd.  From  diminution  of  the  cavity  of  the  orbit,  by 
tbe  encroachment  of  its  walls  upon  the  eyeball — as, 
for  example,  in  cases  of  bony  tumours  springing  from 
the  walls  of  the  orbit,  or  from  an  abscess  of  the  antrum 
forcing  the  inferior  wall  upwards.* 

Exophthalmic  Goitre. — Among  the  most  remark- 
able of  the  affections  of  the  orbit  included  under  the 
first  heading,  is  exophthalmic  goitre,  described  by 
Dr.  Graves,t  and  more  fully  elucidated  by  his  friend 
the  late  Professor  Trousseau,  in  his  admirable  clinical 
lectures.  He  considers  that  exophthalmic  goitre  arises 
from  a  neurosis  of  the  sympathetic,  resulting  in  local 
congestions,  the  proximate  cause  of  which  is  an  alte- 
ration produced  in  the  vaso- motor  apparatus.  "  It  is 
a  morbid  entity,  because  it  presents  special  phe- 
nomena; palpitotion,  and  congestion  of  the  thyroid 
gland  and  of  the  eyeballs.  It  is  a  pathological  variety 
of  the  great  class  of  neuroses,  with  a  paroxysmal 
course,  and  should  be  regarded  as  entirely  distinct 
from  ophthalmos  due  to  organic  diseases  of  the  heart, 
while  it  cannot  be  confounded  with  goitre  proper.";^ 

Dr.  T.  Laycock  remarks  that  exophthalmic  goitre 
occurs  under  a  variety  of  morbid  conditions  of  the 
nervous  sytem.  When  the  exophthalmos  is  sym- 
metrical, it  is  spinal,  the  cervical  and  dorsal  regions 
of  the  spinal  cord  being  the  seat  of  the  disease,  to- 
gether with  the  corresponding  cervical  and  dorsal 
divisions  of  the  sympathetic;  but  when  unsymmetrical, 
it  is  due  to  disease  of  the  trigeminal  ganglion,  and 
branches  of  the  fifth  pair.§    In  either  case,  it  seems 

•  "  Maladies  des  Yeax,"  Wecker,  vol.  L  p.  705. 

t  "Clinical  Lectures/*  p.  587. 

X  "Lectures  ou  Clinical  Medicine,"  by  A.  Trousseau;  trans- 
lated by  Dr.  Bazire,  p.  579. 

5  On  the  Cerobro-Spinal  Origin  and  Diagnosis  of  the  Protru- 
sion of  the  Eyeball,  commonly  called  Anaemic,  by  Dr.  T.  Lay- 
cock  :  Akdko-Chirurfftcal  Rtview^  July,  1863,  p.  251. 
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probable  that  from  irritation  of  the  sympathetic,  hy- 
pertrophy of  the  adipose  tissue,  and  dilatation  of  the 
veins  of  the  orbit  occur. 

Exophthalmic  goitre  is  almost  confined  to  the  female 
sex.     Out  of  fifty  cases  referred  to  by  Withusen,  only  Kareia 
eight  occurred  in  men.*  "*°' 

Symptoins. — The  symptoms  of  this  remarkable  dis- 
ease are,  in  the  first  instance,  nervous  irritability,  a 
sensation  of  fulness  in  the  head  and  face,  violent  pal-  P»Jpitft- 
pitation,   usually   coming  on  in  paroxysms.     In  the  **^"' 
case  of  female  patients,  menstruation  generally  be- 
comes disordered.     Some  enlargement  of  the  thyroid  Goitre. 
gland  subsequently  occurs,  aud  protrusion  of  the  eye-  protnuion 
alls,  alike  on  both  sides,  commences.     This  may  be  of  eyebaiu. 
very  gradual  in  its  progress,  and  is  preceded  by  obvious 
changes  in  the  integrity  of  the  muscular  apparatus  of 
the  eyes,  their  axes  being  inverted ;  the  eyes  have  also 
a  remarkable  staring  expression  due  to  retraction  of 
the  upper  eyelid;  the  lid  fails  also  to  follow  the  move- 
ments of  the  globe  of  the  eye  as  the  plane  of  vision 
rises  and  falls — it  remains  too  much  elevated,  quite 
independently  of   the  exophthalmos.     The  eyeballs 
contmue  mobile,  but  may  m  time  become  so  far  pro- 
truded as  to  prevent  the  patient  from  closing  the  eye- 
lids over  them.     In  one  case  mentioned  by  Trousseau, 
"  the  eyeballs  were  thrust  out  of  the  orbit;'*  but  this, 
of  course,  is  a  rare  occurrence.     In  other  instances, 
the  eyeballs  are  only  slightly  protruded;    but  their 
lustrous  appearance,  the  enlargement  of  the  thyroid 
gland,  together  with  palpitation  and  other  nervous 
symptoms,  are  pathognomonic  of  the  malady. 

The  aiSectioD  does  not  depend  upon  disease  of  the  No  cwdiAo 
heart,    although    palpitation    exists,    no    structural  !«•*<>"• 
changes,  as  a  general  rule,  can  be  detected  in  this 
organ. 

The  patient  complains  of  shortness  of  night,  and 
difficulty  in  keeping  his  o.ye  fixed  on  any  one  object, 
but  beyond  this  there  is  seldom  any  impairment  of 
vision.  The  ophthalmoscopic  appearances  of  an  eye  ^^^?" 
affected  in  this  way  indicate  congestion  of  the  retina  '•*^*^' 
and  choroid;  but  the  dioptric  media  may  remain 
transparent. 

Frognos^is, — In  some  cases,  after  a  very  considerable  ?r*2SnIhL 

•  Dublin  Medical  Prusy  voL  xliL,  July,  1859. 
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interval,  exophthalmic  goitre  gradually  disappears  of 
itself,  the  patient's  general  health  improves,  the  pal- 
pitations and  other  nervous  symptoms  from  which  he 
suffered  abate,  and  the  enlargement  of  the  thyroid 
gland,  and  protrusion  of  the  eyeballs,  subside.  Sup- 
puration of  the  cornea  and  destruction  of  the  eye  may, 
nowever,  occur,  from  the  exposure  of  the  uncovered 
coruea  to  the  air,  or  it  may  be  due  to  paralysis  of  the 
"  trophic"  fibres  of  the  fifth  nerve. 

Treatment. — From  the  foregoing  history  of  this 
malady,  we  learn  that  it  is  no  mere  local  affection, 
and  the  remedial  measures  we  adopt  must  therefore  be 
mainly  directed  to  restore  the  general  health ;  and  as 
the  large  majority  of  cases  occur  in  women,  and  are 
attended  with  catamenial  derangement  from  their 
commencement,  and  often  with  anaemia,  our  treatment 
should  be  further  directed  by  attention  to  these  special 
features. 

Trousseau  recommends  a  judicions  use  of  hydro- 
pathy, among  other  measures,  as  likely  to  improve  the 
patient's  general  health  ;  and  he  regards  this  as  being 
the  best  and  only  rational  plan  of  treatment  in  such 
cases.  Galvanization  of  the  cervical  sympathetic  with 
a  weak  ascending  current,  not  only  lessens  the  size  of 
the  thyroid  gland,  but  seems  to  exercise  a  favourable 
influence  on  the  course  of  the  disease.*  A  firm  com- 
press and  bandage  may  be  employed  with  advantage, 
especially  if  the  cornea  becomes  at  all  hazy.  Shomd 
the  retraction  of  the  upper  lid  be  very  marked,  the 
following  operation  may  he  advantageously  performed. 
The  horn  spatula  having  been  introduced  beneath  the 
lid  to  be  operated  on,  a  horizontal  incision  is  to  be 
made  through  the  skin  of  the  lid  above,  and  parallel  to 
the  upper  border  of  the  tarsal  cartilage.  A  portion  of 
the  fibres  of  the  orbicularis  muscle,  and  subjacent 
fascia,  is  to  be  divided  so  as  to  expose  the  levator  pal- 
pebrsB  ;  and  those  fibres  of  this  muscle  which  pass  over 
and  into  the  tarsal  cartilage  are  to  be  very  carefully 
cut  through.  An  incomplete  ptosis  results,  but  this 
gradually  diminishes,  and  neutralizes  the  retraction  of 
the  lid,  S  the  operation  is  successfnl.f 


•  77ie  Practitioner,  1873,  p.  186. 
1  Cotnpte-Rendu  oftht  Congrht  d^Ophthalmologie,  1867. 
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Cystic    Tumouks    crowing    within    the    orbit   are  Ct»"o 
another  canse  of  exophthalmos.   In  this  sitaation,  snch  o^^^, 
tumours  are  usually  attached  to  some  portion  of  its 
bony  wall.     Their  contents  vary,   being  sometimes 
watery  (hy^oma),  like  suet  (steatoma),  like  pap  (athe-  Contents 
roma),  or  hke  honey  (meliceris).    As  in  tne  case  of  '•"®°*' 
ovarian  tumours,  they  often  contain  a  number  of  hairs. 

It  is  almost  impossible,  before  operating,  to  ascertain 
the  connexions  which  many  of  these  cysts  form  with 
surrounding  parts ;  they  sometimes  extend  backwards 
into  the  orbit,  and  even  through  the  optic  foramen,  and 
as  they  are  liable  to  suppurate  at  any  time,  they  may 
excite  dangerous  inflammation  of  the  tissues  contained 
within  the  cranium. 

Symptoms. — Cystic  tumours  in  this  situation  usually  Abeenoe 
increase  in  size  very  slowly,  and  without  causing  the  gio^"* 
patient  any  pain  or  mucn  inconvenience,  until  they  growth, 
attain  a  considerable  bulk  and  begin  to  displnce  the 
eyeball,  forcing  it  forwards  in  the  opposite  direction 
from  that  in  which  they  grow.  When  tney  have  reached 
this  size,  on  everting  the  lids,  the  cyst  may  generally 
be  seen  projecting  from  between  some  part  of  the 
orbital  walls  and  the  eyeball ;  it  has  usually  a  bluish  Bluirii 
tint,  and  fluctuation  may  be  felt  in  it  if  the  cyst  pTj,rtu»- 
happens  to  have  fluid   contents.     Follicular  cysts,  tion. 
however,  often  enclose  sebaceous-like  matter,  when  of 
course  no  fluctuation  can  be  detected.    In  doubtful  Explore 
cases,  we  should  do  well  to  use  an  exploring  needle  jjj^* 
before  deciding  as  to  the  nature  of  the  disease. 

The  Treatment  to  be  pursued  in  instances  of  this  Trtaimtni. 
kind  is  by  no  means  so  simple  as  might  at  flrst  sight 
appear.  It  is  not  advisable  to  puncture  the  cyst  and 
let  out  its  contents,  as  they  are  almost  certain  to  form 
again ;  and  if  the  cyst  is  a  large  one,  hcemorrhage  may 
take  place  into  it,  and  suppuration  ensue«— leading, 
perhaps,  to  a  fatal  result  from  extension  of  the  irrita- 
tion to  the  brain.  The  better  course  is  to  remove  the  5*"®!? 
cyst  as  far  as  that  is  practicable.  Should  it  extend  so  cyitT"  "^ 
deeply  into  the  orbit  as  to  prevent  our  taking  it  away 
entire,  we  must  content  ourselves  with  removing  as 
large  a  portion  of  it  as  possible.  To  do  this,  it  is  often 
necessary  to  make  a  free  incision  through  the  eyelid, 
behind  which  the  tumour  projects ;  in  fact,  a  suffi- 
ciently large  incision  must  be  made  through  the.  lid  to 
expose  the  tumour  fully,  and  allow  the  cyst  to  be  dis- 
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sected  away.  Or,  if  it  should  seem  more  desirable,  the 
outer  canthus  may  be  slit  up  and  the  lid  everted  with 
the  same  intention. 

Hydatid  Cysts  of  the  orbit  are  occasionally  met 
with,  and  these,  as  they  increase  in  size,  must  neces- 
sarily displace  the  globe  of  the  eye  to  a  greater  or  less 
extent.  If  the  tumour  projects  between  the  orbital 
walls  and  the  globe  of  the  eye,  it  may  be  felt  as  a  firm, 
elastic  swelling ;  and  as  it  generally  yields  an  obscure 
sense  of  fluctuation,  the  case  may  closely  simulate  one 
of  chronic  abscess.  A  grooved  needle  will  settle  the 
point ;  a  colourless  limpid  fluid  spouting  out  through 
the  puncture  if  the  tumour  is  caused  by  an  hydaud 
cyst. 

In  these  cases  the  cyst  must  be  opened,  and  the  in- 
cluded bag,  containing  the  echinococci,  should,  if  pos- 
sible, be  removed ;  this  done,  the  cavity  in  which  it  has 
grown  will  probably  very  soon  close  up  and  cicatrize.* 

Sanguineous  Cysts  are  occasionally  met  with  in  the 
orbit,  either  of  spontaneous  origin,  or  as  the  result  of 
an  injury.  It  is  almost  impossible  to  discriminate  be- 
tween a  tumour  of  this  description  and  an  ordinary 
cyst,  unless  by  the  exploring  needle. 

The  symptoms  and  progress  of  these  tumours  differ 
in  no  way  from  those  of  other  cystic  growths :  as  they 
increase  m  size  they  cause  more  or  less  displacement 
of  the  eyeball,  and  diplopia. 

It  is  seldom  sufficient  simply  to  puncture  a  tumour 
of  this  kind,  and  evacuate  its  contents,  for  the  tumour 
is  then  almost  sure  to  form  again.  The  whole  of  the 
cyst  should,  if  practicable,  be  removed.t 

Recurrent  Fibroid  Tumours  (sarcoma)  are  not  of 
unfrequent  occurrence  in  the  orbit,  and,  as  far  as  my 
experience  goes,  they  usually  spring  from  the  perios- 
teum lining  its  lower  and  inner  angle.  They  are  com- 
gosed  of  elongated  oat-shaped,  caudate  nucleated  cells, 
ke  the  so-called  fibro-elastic  cells,  which  are  found 


•  "  A  Treatise  on  the  Principles  and  Practice  of  Oplithalmic 
Medicine  and  Surgery,"  by  T.  W.  Jones,  3rd  edit.  p.  738.  Also 
Australian  Medical  Journal^  No.  10,  p.  243 :  case  reported  by  Mr. 
P.  H.  MacGilUvray. 

t  Poland  on  r^trusion  of  the  Eye:  Ophthalmic  Hospital 
EeportSf  vol.  1.  p.  24. 
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in  grannlation  and  embryonic  connective-tiBsne.  A 
fibroid  tomonr  of  this  kind  may  take  a  long  time  to 
grow,  and  in  the  first  instance  maj  be  mistaken  for  a  May  he 
node ;  but  the  absence  of  a  syphilitic  history  and  of  n^^^^^'^"- 
tenderness  in  the  part  would  leaa  us  to  dismiss  the  idea 
of  periostitis,  while  the  smooth  and  softer  surface  of 
the  ffrowth  precludes  the  supposition  of  a  bony  tumour. 
As  the  moroid  growth  increases  in  size,  exopnthalmos, 
or  displacement  of  the  eyeball  occurs,  and  gives  rise  to 
diplopia. 

These  tumours  have  often  extensive  attachments  to  Extenrife 
the  walls  of  the  orbit,  although  they  may  only  appear  ^Jjjjf 
as  a  small,  hard,  and  nodiuated  mass  upon  an  ex- 
ternal examination.    If  allowed  to  remain  undisturbed 
they  continue  steadily  growing,  the  skin  covering  them 
in  course  of  time  ulcerates,  an  open  sore  is  established, 
and  the  patient's  health    gradually  fails.*     When,  Slowly 
therefore,  in  such  a  case  our  diagnosis  is  confirmed,  J^j  ^^ 
and  all  idea  of  true  cancerous  disease  excluded  by  the  moTed. 
absence  of  cachexia  and  of  enlargement  of  the  neigh- 
bouring glands,  we  need  not  hesitate  to  advise  an  early 
operation  with  a  view  to  prevent  further  mischief. 

Treatment. — Extirpation  of  the  entire  morbid  growth  *^5niLd 
is  not  only  desirable,  but  it  is  the  only  remedy  upon  thOT^gh^ 
which  we  can  rely  in  these  cases ;  and  I  would  strongly 
insist  on  the  fact,  that  the  afiected  bone  should  be  re- 
moved, as  well  as  the  tumour  and  parts  around  it. 
The  necessary  incisions  must  depend  upon  the  situa- 
tion and  size  of  the  tumour,  and  in  most  cases  it  is 
better  to  sacrifice  the  eyeball  in  the  first  instance, 
rather  than,  in  our  attempt  to  save  it,  to  leave  a  par- 
ticle of  the  tumour  behind.    In  most  cases  also,  we 
shall  have  to  cut  away  a  portion,  and  it  may  be  a  very 
considerable  part,  of  the  orbital  walls.     There  is  little  ■"<*  !"*• 
difficulty  in  detecting  the  rough  and  disieased  bone  ■?•""*  y* 
after  the  tumour  has  been  torn  away  from  its  attach- 
ments, and  the  whole  of  this  denuaed  bone  must  be 
taken  away ;  nor  is  there  much  difficulty  or  danger  in 
such  a  proceeding,  unless  the  orbital  plate  of  the 
frontal  bone  is  involved ;  but  even  in  that  case,  we 
must  not  hesitate  to  use  the  bone  forceps  freely.     On  *o  preYeot 
more  than  one  occasion,  under  such  circumstances,  I  '^•®»»"*"««' 


*  Medical   Timet  and  Cktzeite,  Bem&rkB  by  Haynes  WaltoD, 
p.  87.  Jan.  1865. 


60 


DISEASES  OF   THE   ORBIT. 


Etohsrotio 

appUcft- 

uoiu. 


Bepetition 
of  the  ope- 
rmtkm. 


ScimsHiTs 
or  Obbit. 


Diagnosis. 


MoTM  with 
tiasoes. 


Bapid 
increaae. 


Ulceration. 


have  removed  a  part  of  the  orbital  plate  of  the  frontal 
bone,  and  the  whole  anterior  part  of  the  inner  and 
lower  walls  of  the  orbit,  with  mvourable  results.  In 
fact,  I  cannot  call  to  mind  an  instance  in  which  I 
have  repented  of  doing  too  much ;  but,  on  the  other 
hand,  have  seen  a  recurrent  tumour  return  more  than 
once,  in  consequence  of  an  pver-anxiety  to  save  the 
eye  or  walls  of  the  orbit. 

If  the  bones  are  not  involved,  I  need  hardly  say 
that  we  should  leave  them  alone  ;  but  under  any  cir- 
cumstances I  think  the  application  of  the  chloride  of 
zinc  paste  to  the  wound  immediately  after  the  removal 
of  the  tumour  is  advantageous.  Subsequently  the 
part  may  be  dressed  with  the  carbolic-acid  oil  (one 
part  to  twenty  of  olive  oil). 

If  the  tumour  returns,  we  should  a^ain  attempt 
its  removal ;  we  have  a  distinctly  local  disease  to  deal 
with,  and  up  to  the  last  arc  bound  to  combat  it  on 
this  pnncipie.  Large  doses  of  iodide  of  potassium 
have  been  recommended  as  an  adjunct  to  the  above- 
described  treatment  in  these  cases.* 

SciERHUS  OF  THE  Orbit  is,  as  far  as  my  experience 
goes,  the  most  common  form  of  cancer  in  this  situa- 
tion. We  see  several  fresh  cases  of  this  formidable 
disease  everv  year  among  the  patients  in  the  Calcutta 
Hospital,  wnereas  the  other  forms  of  cancer  are  rarely 
met  with. 

Diagnosis. — ^A  satisfactory  diagnosis  between  scir- 
rhus  and  the  recurrent  fibroid  tumour  in  the  orbit,  is 
hardly  possible  in  their  early  stages.  I  have  seen  xin- 
doubted  instances  of  scirrhus,  commencing  as  a  hard 
and  almost  painless  nodule  attached  to  the  bony  walls 
of  the  orbit;  nevertheless,  this  condition  is  not  of 
common  occurrence.  Scirrhus  in  the  orbit,  as  in 
other  parts  of  the  body,  constantly  extends  in  the 
tissues  of  the  part  in  which  it  is  seated,  moving  with 
them  when  pressed  upon,  and  from  the  commence- 
ment is  usually  attended  with  some  amount  of  pain. 
The  morbid  growth  increases  rapidly — there  is  a 
marked  augmentation  in  its  size  m  the  course  of  a 
few  months,  and  then  pressure  on  it  causes  unmis- 
takable pain.  The  skin  becomes  involved,  and  ulce- 
ration  having  taken  place  we  can  no  longer  be  in 


•  J.  Paget :  Holmes's  "  Surgery,"  vol.  i.  p.  605. 
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doubt  as  to  the  nature  of  the  affection,  or  a  small 
quantity  of  matter  scraped  from  the  surface  of  the 
tumour,  when  placed  unaer  the  microscope,  reveals  to  cbarAoU- 
us  the  characteristic  structures  of  this  terrible  disease.  ™tio  o«lls. 
The  glands  of  the  neck  enlarge,  and  cachexia  advances  Fatal 
with  rapid  strides,  terminating  in  death.  cachexia. 

Treatment. — With  regard  to  the  treatment  of  scir- 
rhus  of  the  orbit,  I  am  opposed  to  surgical  interference  Bemoral 
in  the  first  stages  of  the  disease ;  the  use  of  the  knife,  ^a^t^ 
I  believe,  accelerates  its  progress,  and  the  chances  are 
infinitely   small  of  our  being  able  to  eradicate  the 
cancer.     1  have,  in  the  earlv  stages  of  scirrhus  of  the 
orbit,  removed  the  whole  of  the  structures  contained 
within  this  cavity,  leaving  its  walls  entirely  bare,  and  or  oseieaB. 
yet  the  disease  has  speedily  reappeared,  and  run  a 
very  rapid   course.     I  think  it  better,  therefore,  to 
leave  the  patient  alone ;  the  alternative  is  a  fearful 
one,  and  it  is  frequently  most  difficult  to  abstain  from 
an  attempt  to  do  something  for  the  relief  of  the 
sufferer.*    A  case  of  scirrhus  of  the  orbit  is  reported 
by  Mr.  G.  Lawson,  in  which,  after  having  excised  the  Apparent 
globe  and    tumour  down    to    the  orbital  walls,  he  e^'^P'^oM. 
applied  the  actual  cauteiy  over  the  surface  of  the 
wound,  and  subsequently  filled  the  orbit  with  strips 
of  lint  covered  with  the  chloride  of  zinc  paste.    The 
patient  progressed  favourably,  and  eleven  months  after- 
wards there  were  no  signs  of  the  return  of  the  disease.f 

Cases  of  this  kind  seem  hopeful,  nevertheless  they 
do  not  deter  me  from  pressing  my  o]>inion,  as  to  the 
advisability  of  non-interference  with  th^  knife  in 
scirrhus  of  the  orbit. 

I  have  lately  had  a  case  in  point  under  my  care,  B.  B.,  0am. 
aged  seventy.     This  old  man  has  been  suffering  for  Tnmonr  of 
the  last  twelve  months,  from  a  morbid  growth  behind  orbit, 
the  outer  part  of  the  upper  eyelid.    At  first  there  was 
some  slight  amount  of  redness  of  the  eye,  increased 
lachrymation,  and  pain  in  the  part,  but  he  took  little 
notice  of  these  symptoms  until  the  tumour  had  in- 
creased to  its  present  size.    My  house-surgeon  kindly 


•  Tyrroll,  "Diseases  of  the  Eye,"  vol  ii.  p.  225.  Hasner 
observes,  on  the  other  hand,  that  we  are  bound  to  operate,  if  it 
is  possible  perfectly  to  remove  the  neoplasm ;  this,  however,  is 
the  difficulty  in  these  cases. 

t  Me<Ucal  Timet  and  Gazette,  Feb.  9th,  1867,  p.  155. 
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got  a  photofp^ph  taken  of  the  patient,  from  wliich 
Fig.  8  IB  copied. 

On  admission  into  hospital  a  tamonr  could  be  dia- 
tinctly  felt,  growing  from  the  onter  and  npper  part  of 


tbe  orbit,  and  pressing  the  eyeball  downwards  and  in- 
wards.   The  sight  of  the  eye  was  perfect,  the  skin  of 
the  lid  was  not  involved,  and  the  tnmonr  felt  eiactlj 
BsppoHd  to  like  an  encvBted  one ;  so  much  bo,  that  I  determined  to 
'"  *~^*^  operate.    I  was  the  more  confinned  in  this  view,  as  the 
man  had  little  or  no  pain  in  the  part,  aod  the  elands 
of  the  neck  were  not  enlarged ;  in  fact,  I  nni^rtook 
the    operation     supptosing    I   had    a   non-malignant 
tnmour  to  deal  with. 
Opn»UoB.        The  patient  having  been  pat  nnder  the  inflnence  of 
chloroform,  I  slit  np  the  outer  canthne  and  reflected 
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the  npper  eyelid,  so  as  to  expose  the  morbid  ffrowtli,  ICaHfnaaojr 
which  then,  and  not  till  then,  I  discovered  to  be  '•▼••l*^- 
0cirrhu8. 

The  cancerous  mass  was  attached  to  the  orbital 
plate  of  the  frontal  bone,  and  extended  deeply  into  the 
orbit.    I  removed  the  whole  of  the  tumour,  and  then  Hemona. 
applied  the  chloride  of  zinc  paste  to  the  wound,  hoping 
to  save  the  eyeball. 

The  day  after  the  operation  the  cornea  was  opaque, 
evidently  from  the  effects  of  the  chloride  of  zinc,  and 
it  ultimately  sloughed,  and  the  eye  was  destroyed. 

It  is  useless  my  giving  the  details  of  the  after-  Unfarour. 
treatment    in  this  instance.    The  wound  gradually  *****  "•«»l*. 
healed ;  but  before  it  had  cicatrized,  the  glands  of  the 
neck  became  enlarged,  and  I  doubt  not  the  poor  old 
man  speedily  sunk  from  the  effects  of  the  disease. 

Medullary  Cancer  of  the  orbit  is  characterized  by 
its  soft  consistence  and  fungoid  appearance,  when  pro- 
truding from  the  orbit  its  growth  is  rapid,  and  it 
invades  all  the  surrounding  structures;  of  all  the 
tumours  of  the  orbit  it  is  the  least  hopeful  as  regards 
treatment. 

Epitueual  Cancer  is  but  rarely  met  with  in  the  Epithi- 
orbit.    An  interesting  case  of  the  kind  is  reported  by  cioroiB, 
Mr.  Hulke.*    The  disease  made  its  appearance  sub- 
sequent to  a  blow  received  on  the  cheet.     Six  weeks  Following 
after  the  accident,  the  patient  presented  much  the  *  ***"''• 
appearance  of  a  person  suffering  from  an  abscess, 
pomting  at  the  lower  and  inner  angle  of  the  eye. 
The  swelling  was  punctured  several  times,  but  no 
matter  escaped,  the  mass  yielding  only  a  soft  gela- 
tinous substance.    The  tumour  gradually  increased,  Bxtennre 
pressing  upon  the  eyeball  on  one  side,  and  obstructing  «"»»«"<*»•• 
the  nostril  on  the  other.     The  skin  covering  it  was  of 
a  dusky  red  colour,  and  marked  with  sago-grainlike 
dots. 

After  a  time  a  spot  of  ulceration  formed  over  the 
caruncle,  which  blea  rather  freely,  with  some  relief  to 
the  patient;  the  morbid  growth,  however,  continued 
to  increase  in  size,  and  tnis  was  accompanied  with 
much  pain  in  the  part. 

Mr.  Hulke  removed  the  whole  of  the  morbid  mass,  EemoriL 
wliich  extended  downwards  into  the  antrum,  and  back- 

•  Ophthalmic  Hotp^i  J^eportt,  vol.  v.  p.  836. 
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wards  into  the  left  nasal  passage,  projecting  into  the 
pharynx  through  the  posterior  nares,  so  that  much  of 
the  maxilla,  the  left  nasal  bone,  and  lateral  mass  of 
the  ethmoid  had  to  be  removed. 

The  tumour  presented  all  the  characters  of  epithelial 
cancer. 

The  neighbouring  lymphatics  became  involved,  and 
the  disease  reappeared  in  the  neck.  Ultimately  the 
patient  died,  eight  months  after  the  operation. 

Melanosis  (Melanoid  Ccmcer)  sometimes  attacks  the 
contents  of  the  orbit.  Dr.  Mackenzie  mentions  two 
instances  of  the  kind.  When  the  disease  makes  its 
appearance  in  the  orbit,  it  runs  precisel}'  the  same 
course  as  in  any  other  part  of  the  body,  involving  the 
bones  and  other  structures  it  meets  with  in  its 
progress.* 

A  few  days  before  the  case  of  scirrhus  above  de- 
scribed came  under  my  care,  another  man  presented 
himself  at  the  hospital,  suffering,  from  a  melanotic 
tumour  of  the  orbit : — 

S.  D.,  aged  thirty-two,  states  that  he  had  a  small 
tumour  removed  from  near  the  inner  angle  of  the  left 
eye,  about  four  jrears  ago.  We  can  obtain  no  clue  to 
the  nature  of  this  morbid  growth.  A  year  after  the 
operation  a  tumour  again  commenced  growing  in  the 
same  situation ;  it  caused  him  no  pain. 

At  present  a  morbid  growth  is  seen  situated  towards 
the  inner  part  of  the  orbit.  Fig.  9.  It  has  evidently 
deep-seated  attachments,  and  feels  hard  to  the  touch ; 
the  skin  is  not  involved.  The  left  eyeball  is  displaced 
by  the  tumour  an  inch  outwards,  and  fully  one  inch 
forwards,  from  its  normal  position  ;  nevertheless  the 
eye  moves  in  unison  with  the  other  one,  and  its  sight, 
for  both  near  and  distant  objects,  is  perfect.  The 
patient's  general  health  is  good,  and  no  enlargement 
of  the  glands  of  the  neck  exists. 

On  the  15th  of  October  I  proceeded  to  remove  the 
morbid  growth,  at  the  same  time  endeavouring  to  save 
the  eyeball. 

After  making  the  necessary  incisions  through  the 
skin,  and  exposing  the  tumour,  I  found  that  it  was 
attached  to  tne  lower,  and  also  to  the  inner  walls  of  the 


•  Case  in  point  by  Mr.  J,   Z.   Laurence  :    Transactions  qf 
Pathological  Society  of  London,  Tol  xvi.  p.  235. 
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orbit;  I  conoeqnentlj  remoTed  not  only  the  morbid 
growth,  bat  also  cut  away  a  conaiderable  part  of  the 


bonea  with  which  it  had  been  nnited.  Lastly,  the 
wonnd  was  filled  with  lint  soaked  in  the  chlonde  of 
zinc  paate. 


The  cornea  became  hazy  immediatelv  oAer  the  appli- 
cation of  the  paste,  and  snbgequently  sloagbed,  the 
eveball  collapsing ;  but,  eic^ptin^;  this  loBa  of  the  eye, 


the  caae  progressed  moat  favourably,  and  the  wound 
healed  and  cicatrized.     Four  years  sabsequently  tHi  K 

KtJent  returned  to  the  hospital;  a  small  bleeding 
igoid  mass  was  growing  from  the  site  of  the  origin^ 
tumour,  tbe  glands  of  his  neck  were  enlarged,  bot  the 
man  appeared  otherwise  healthy.  The  excision  of  the 
tumonr  naa  in  this  case  evidently  stayed  the  piogreaa 
of  the  diaease,  although  it  has  not  earei  it. 
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The  morbid  growth  was  a  perfectly  black  mass, 
about  the  size  of  a  small  orange;  it  presented  to  the 
naked  eye,  and  under  the  microscope,  the  characteris- 
tics of  melanoid  cancer. 
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Aneurism  of  the  Ophthalmic  Artery  is  said  to  have 
been  met  with  occasionally.*  The  quick  development 
of  such  a  tumour,  causing  the  eyeball  to  be  consider- 
ably protruded,  its  pulsating  character,  accompanied 
by  an  aneurismal  bruit  distinctly  audible  on  placing 
the  stethoscope  above  the  supra-orbital  ridge,  together 
with  the  absence  of  symptoms  indicating  any  other 
form  of  disease — these  features  would  appear  to  be 
sufficient  for  the  purposes  of  diagnosis ;  out  we  shall 
see  hereafter,  that  in  cases  of  this  kind,  we  can  never 
speak  very  confidently  as  to  the  exact  seat  of  the 
lesion. 

The  only  treatment  we  can  adopt,  with  any  hope  of 
success,  for  the  cure  of  an  aneurism  so  situated,  is  to 
apply  a  ligature  round  the  corresponding  common 
carotid  artery.  We  should  hesitate,  however,  to  have 
recourse  to  so  serious  an  operation,  unless  pressure 
made  upon  the  artery  either  stops,  or  at  any  rate 
lessens,  the  pulsation  of  the  globe.f 

A  Diffused  Aneurism  has  been  known  to  form  in 
the  cellular  tissue  of  the  orbit,  as  in  other  parts  of  the 
body,  in  consequence  of  an  injury,  or  spontaneously 
from  disease  and  rupture  of  a  vessel  ana  effusion  of 
blood  into  the  cellular  tissue  of  the  part,  producing 
some  slight  exophthalmos.  As  the  protrusion  of  the 
globe  increases,  the  vessels  of  the  conjunctiva  become 
congested  and  swollen,  and  the  movements  of  the  eye- 
ball are  diminished.  The  ejeball  pulsates,  and  the 
arterial  souffle  may  be  heard  in  its  neighbourhood ; 
this  may  be  stopped  if  the  eyeball  be  gently  pressed 


•  "  Lectures  on  the  Operative  Surgery  of  the  Eyo,"  by  G.  J. 
Guthrie,  p.  169;  London,  1827.  Where  a  fatal  case  of  true 
aneurism  of  the  ophthalmic  artery  on  both  sides,  preventing 
operation,  is  recorded. 

t  Case  of  supposed  aneurism,  by  Dr.  Morton,  successfully 
treated  by  ligature  of  common  carotid  :  Ophthalmic  lievie*c^  vol.  ii. 
p.  198.  Another  case  is  reported  by  Mr.  Poland,  Ophthalmic 
IlospUal  Reporta^  vol.  ii.  p.  219. 


OBBITAL   GROWTHS   AOT)   TUMOURS.  67 

back  into  ita  socket  and  the  pnlsatiou  of  the  glohe 
eeades  at  the  same  time,  to  be  renewed  the  moment  the 
compressing  force  is  removed.  If  the  pressure  is  dis- 
eontinned,  the  eyeball  slowly  protrndes  to  the  same 
extent  as  before  the  compression  was  made. 

Should  the  symptoms  make  their  appearance  after  Arising 
an  injury  to  the  part,  we  should  be  led  to  suppose  [nj^^ 
that  an  effusion  of  blood  lias  taken  place  in  the  loose 
cellular  tissue  of  the  orbit,  and  that  the  clot,  having 
been  partly  absorbed,  has  left  an  anenrismal  sac  com- 
municating with  the  injured  vessel.   In  other  instances  or  diseaae 
similar  changes  are  said  to  have  occurred  after  a  severe  ^»  ^®•••"• 
strain,  probably  not  noticed  by  the  patient  at  the 
time,  but  which  has  caused  the  rupture  of  an  artery 
already  in  a  diseased  condition,  and  thus  given  rise  to 
an  aneurism. 

On  the  other  hand,  we  must  remember  that  pulsating 
tumours  of  the  orbit  may  occur  in  consequence  of  a 
fracture  of  the  base  of  the  skull,  involving  the  internal 
carotid  artery  in  the  cavernous  sinus,  and  giving  rise 
to  symptoms  such  as  those  I  have  above  referred  to ; 
in  fact,  increased  pulsation  of  the  ophthalmic  arterv 
or  its  branches,  as  well  as  obstructions  in  the  ophthal- 
mic vein  or  cavernous  sinuSi  will  produce  pulsation  of 
the  eyeball. 

The  nature  of  pulsating  tumours  of  the  orbit  are  Diagnods 
consequently  very  nard  to  diagnose ;  and  it  is  more  by  d^<"»^ 
the  careful  exclusion  of  other  forms  of  disease,  than 
by  any  positive  indications,  that  we  can  arrive  at  a 
satisfactory  diagnosis.  Compression  of  the  carotid 
generally  causes  a  marked  diminution  of  the  bruit, 
and  is  sometimes  accompanied  by  fulness  and  pain 
in  the*  head.* 

The  Treatment  of  false  aneurism  in  this  situation  TrtaiwMni, 
will  be  the  same  as  that  of  true  aneurism,  and  consists  Ligstura  of 
in  tying  the  corresponding  common  carotid  artery .f  carotid. 


•  Lancfi,  vol.  i.  p.  473  of  1875,  Mr.  W.  Rivington  "  On  Pal- 
aatiug  TaiQOurs  ot  the  Orbit." 

t  Lawreuce  "  On  Diseases  of  the  Eye,"  p.  766,  whero  two 
cases  successfully  treated  iu  this  way  are  recorde<i,  one  by  Mr. 
Tmvers,  the  other  by  Mr.  Dalryniple.  8eo,  also,  Medico- Chi rur- 
gicai  TYansactiongf  vol.  ii.  pp.  1 — 16  and  plate,  and  voL  vi.  pp. 
111—128. 
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Digital  compression  of  the  carotid  has  proved  emc- 
cessfol  in  a  few  cases ;  in  one  recorded  instance  it  was 
continued  for  fifty- six  hours  without  avail.  It  is  ad- 
visable when  practicable  nndex  these  circumstances,  to 
raise  the  carotid  and  compress  it  between  the  fingers, 
rather  than  attempt  to  fix  it  against  the  spine.  Bnt 
little  dependence  can  be  placed  on  other  remedial 
measures,  yet  a  remarkable  case  of  aneurism  success- 
fully treated  by  the  administration  of  ergot  and 
veratrium,  is  reported  in  the  OphtJiolmic  Bevievj^  vol.  L 
p.  288. 

Erectile  Tumours  may  form  in  the  cellular  tissue 
of  the  orbit ;  they  are  painless  growths,  and  usually 
increase  very  slowly,  the  patient's  health  remaining 
■unimpaired.  As  the  vascular  tumour  augments  in 
volume,  it  causes  more  or  less  exophthalmos,  and  the 
prominent  eyeball  has  a  pulsating  movement  imparted 
to  it ;  this  ceases,  however,  on  gentle  backward  pressure 
being  exercised  on  the  globe  or  the  eye,  the  eyeball  may 
thus  also  be  made  to  recede  into  its  normal  position. 
The  size  of  the  tumour  increases  if  the  patient  makes 
a  straining  effort,  as  in  crying.  If  the  erectile  mass 
projects  forward  beneath  the  conjunctiva,  the  colour 
and  general  characters  of  the  morbid  growth  will  be 
more  apparent,  and  render  the  diagnosis  comparatively 
easy. 

Treatment. — A  case  of  this  kind  is  probably  best 
treated  by  ligature  of  the  carotid,*  unless  the  erectile 
tumour  is  oi  small  size ;  we  may  then  be  justified  in 
attempting  to  obliterate  the  vessels,  by  means  of  in- 
jections of  perchloride  of  iron,  or  tannic  acid,  into  the 
morbid  growth ;  bnt  great  care  is  necessary  in  a  pro- 
ceeding of  this  kind,  for  it  is  hardly  possible  to  hmit 
the  extent  or  direction  in  which  the  injected  fluid  will 
run,  or  to  prevent  it  entering  some  of  the  larger  vessels : 
the  galvanic  cautery  would  seem  to  be  well  adapted  for 
the  treatment  of  erectile  tumours  in  the  orbit,  a  small 
portion  of  the  growth  being  dealt  with  from  time  to 
time. 

To  the  foregoing  account  of  vascular  tumours  in  the 


*  Desmarres  records  a  case  in  which  such  a  tumour  was  re- 
moved, together  with  the  eye,  by  Dupuytren :  "  Maladies  des 
Yeux,'»  vol.  L  p.  234. 
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OKl)it,  it  shotdd  be  added,  that  tliej  are  very  rarely 
met  with,  and  their  diagnosis  is  at  all  times  difficult 
and  uncertain.  Oases  of  pulsating,  yascular  protru- 
sion of  the  eyeball,  exhibiting  most  of  the  features  FaOaciMin 
above  described,  as  characteristic  of  those  affections,  d»«no«>' 
sometimes  present  themselves  ;  but  in  most  of  them  it 
is  doubtful  whether  the  disease  is  really  within  the 
orbit.  Several  cases  of  supposed  orbital  aneurism 
have  proved  to  be  of  a  different  nature,  when  the  op- 
portunity has  been  afforded  of  correcting  the  diagnosis 
oy  a.  post-mortem  examination,  and  hence  theunavoid- 
aole  inference  that  others  may  have  had  no  better 
claim  to  be  so  regarded.  Mr.  Nunneley,  who  has  had 
an  unusually  large  experience  in  such  cases,  believes  Existence 
tiiat  aneurism  within  tne  orbit,  whether  true  or  diffuse,  ^euriim 
is  almost  unknown.  He  remarks,  that  in  a  large  ma-  doubted, 
iority  of  instances  of  "  vascular  protrusion  of  the  eye- 
ball, there  is  no  disease  whatever  in  the  orbit ;  the  seat 
of  it  is  mostly  intra-cranial.  The  protrusion  of  the 
eyeball  is  passive,  and  the  other  distressing  symptoms 
are  secondary,  depending  on  obstruction  to  the  return 
of  the  blood  through  the  ophthalmic  vein."*  Cases 
are  recorded  in  which  all  the  symptoms  of  orbital 
aneurism  have  arisen  from  compression  of  the  ophthal- 
mic vein,  preventing  the  passage  of  blood  from  the 
orbit,  as  for  instance,  an  aneurism  of  the  ophthalmic 
artery  near  its  origin.  It  is  satisfactory,  however,  to 
know  that,  whether  the  seat  of  the  tumour  be  within 
the  orbit  or  not,  the  treatment  will  be  the  same,  and 
that  ligature  of  the  carotid  has  been  successfully  prac- 
tised under  these  circumstances.f 

A  case,  which  forcibly  illustrates  Mr.  Nunneley's  Cm«  in 
observations,  has  been  recorded  by  Mr.  Hulke.J  The  ^^^ 
patient,  five  months  after  receiving  a  blow  on  the  left 
side  of  the  head,  presented  all  the  capital  signs  of  an 
orbital  aneurism — fulness  of  the  left  orbital  region — 
protrusion  and  pulsation  of  the  eyeball — a  distinct 
sibilant  bruit  heard  extensively  in  the  neighbourhood. 
The  common  carotid  artery  was  tied,  but  the  patient 


♦  Medico-Chirurgical     Tranmctlon*,   xlviii.  p.  30.      Provioos 
Cases  and  Observations,  vol.  xliL  p.  167. 

t  See  a  case  by  Mr.  Bell,  Med.  Journ.^  July^  1867. 
I  Ophthalmic  HospUal  BeporU,  1859-60,  vol.  ii.  p.  6. 
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enbseqnently  died,  and  on  making  a  post-mortem  ex* 
amination,  phlebitis  of  the  cavernous,  transverse,  cir- 
cular, and  petrosal  sinuses  was  discovered. 


Bomr 

TUMOUBS 

ov  Oabit. 


Exophthsl- 
mot. 


Fun  little. 


Tamoar 
bard  and 
fixed. 

Treaimtti, 


BoNT  Tumours  op  the  Orbit  may  grow  from  any 
part  of  the  walls  of  the  orbit ;  they  most  frequently 
present  a  nodular  form,  and  are  of  an  ivory -like  texture. 
Sir  James  Paget  is  of  opinion  that  they  usnally  grow 
from  the  diploo  or  neighbouring  sinuses,  as  isolated 
or  narrowly  attached  masses ;  their  tendency  being  to 
extend  in  all  directions. 

The  8ym,ptom8  to  which  an  exostosis  in  the  orbit 
gives  rise,  will  vary  somewhat  with  its  position,  and 
the  rate  at  which  it  grows.  The  globe  of  the  eye  is 
pushed  forwards  before  the  morbid  mass,  and  pro- 
trudes to  a  greater  or  less  extent  from  its  socKet. 
Pain  is  by  no  means  a  prominent  symptom  in  these 
cases,  and  frequently  we  hear  no  complaints  of  it 
from  the  patient.  As  soon  as  the  tumour  attains 
a  considerable  size,  it  may  be  felt  as  a  hard,  rounded, 
or  spiculated  mass  attached  to  the  bone,  sometimes  by 
a  broad  base,  at  other  times  pedunculated. 

Treatment. — It  is  seldom  possible  to  remove  these 
bony  tumours  of  the  orbit,  in  consequence  of  their  ten- 
dency to  penetrate  into  the  skull.  Nevertheless,  in- 
stances have  been  recorded  in  which  tumours  of  the 
kind  have  been  cured  by  nature,  the  ivory -like  mass 
sloughing  away ;  and  it  may  be  well,  as  Sir  James 
Paget  remarks,  to  expose  tumours  of  this  description, 
by  making  incisions  through  the  soft  parts  covering 
them,  and  applying,  if  need  be,  escharotics  to  the  sur- 
face of  the  bone.* 


COMYBSB- 
8IOV  OV 

Obbit. 


Hydro- 
oephftlic. 


ExopnTHALMOs  rROM  CoMrRESsioy  OF  THE  Orbit. — 
The  cavity  of  the  orbit  may,  as  I  have  before  re- 
marked, be  encroached  upon  by  pressure  from  without 
as  well  as  by  growths  from  within.  In  some  remark- 
able cases  of  chronic  hydrocephalus,  the  accumulation 
of  fluid  within  the  cranium  has  been  known  to  force 
the  orbital  plate  of  the  frontal  bones  downwards  and 


•  Faget*B  "Lectures  on  SuiigiciJ  Pathology,"  3rd  ed.p.  686. 
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forwards,  caasiDS  the  eyeballs  to  protmde  so  far  from 
their  sockets  as  to  prevent  the  lids  from  closing  over 
them.  It  woidd  be  useless  to  dwell  longer  on  the  de- 
scription of  snch  cases  as  these,  as  their  nature  must 
be  at  once  apparent. 

From  Diseases  of  the  Frontal  Sinuses. — Distension  Distension 
of  the  firontal  sinus  is  generally  caused  by  a  blow  on  Jj^^JJ^ 
the  face  which  has  fractured  some  of  the  anterior  eth-  nna». 
moidal  or  frontal  cells,  and  so  induced  a  closure  of  the 
infundibulum,  preventing  the  escape  of  mucus  from 
the  sinus  into  the  nares.    The  secretion  of  the  firontal 
sinus  being  in  this  way  retained,  gradually  accumulates 
and  expands  the  sinus,  often  to  a  very  considerable 
extent.    If  the  malady  cannot  be  traced  to  an  accident, 
we  may  assume  that  closure  of  the  infundibulum  has 
taken  place  as  a  result  of  disease.     The  symptoms  Symptoms, 
may  be  either  those  of  active  inflammation,  or  of  a 
chronic  character :  in  the  former  case  the  patient  com- 
plains of  great  pain  over  the  brow  and  root  of  the  nose, 
the  front£U  sinus  becomes  rapidly  distended  with  pus 
and  may  burst,  the  pus  finding  an  exit  into  the  nose  or 
upper  part  of  the  orbit.    When  the  latter  accident 
occurs,  the  abscess  protrudes  from  the  inner  and  upper 
part  of  the  orbit,  pushing  the  eye  in  the  opposite  DispUco- 
direction.    The  upper  lid  is  mucn  inflamed,  and  the  "•"*  °' 
protrusion  is  very  tender ;  fluctuation  may  ultimately     *  *^*' 
be  felt  in  it. 

In  chronic  cases  of  this  disease  there  may  be  little 
or  no  pain,  or  other  symptom  of  inflammation ;  but 
the  gradual  formation  of  a  tumour,  at  the  upper  and 
inner  part  of  the  orbit,  protrudinff  the  eyeball  down- 
wards, outwards,  and  forwards.  Tne  disease  is  usually 
confined  to  one  sinus,  but  may  attack  both. 

If,  from  the  bulging  condition  of  the  frontal  bone  Treatment, 
and  pain  in  the  part,  we  are  led  to  believe  that  the 
sinus  is  so  distenaed  with  fluid,  it  will  be  advisable  to 
cut  through  its  bony  walls  and  allow  the   pent-up 
matter  to  escape.* 

In  a  case  recently  under  my  care,  I  followed  out 


*  See  the  report  of  a  case  in  which  this  operation  was  success- 
fully performed  by  J.  W.  Hulke:  Ophthalmic  Hospital  JieportSy 
vol.  iv.  p.  176. 
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with  complete  snccess  the  plan  of  treatment  recom- 
mended by  Mr.  G.  Lawson.  He  says : — ^A  sinffle  curved 
incision  parallel  witib  the  fold  alJove  the  lid  is  to  be 
made  over  the  most  prominent  part  of  the  tumour, 
and  having  by  a  little  dissection  exposed  its  surface 
Open  the  the  scaJpel  should  be  plunged  into  it,  and  an  opening 
■"*"•  made  to  the  extent  ot  the  incision.    The  index  finger 

of  the  right  hand  is  now  to  be  pushed  into  the  sinus 
through  the  wound,  to  ascertain  the  size  of  the  cavity 
and  if  there  is  any  necrosed  or  carious  bone.  Whilst 
thus  exploring  the  sinus,  the  little  finger  of  the  left 
hand  should  oe  passed  up  the  corresponding  nostril, 
and  an  endeavour  made  to  find  out  the  spot  at  which 
the  tip  of  the  finger  in  the  sinus  will  approximate 
most  closelv  the  end  of  the  one  in  the  nose.  After  a 
little  searcn  it  will  be  found  that  at  one  part  the 
finders  will  almost  meet,  there  being  only  a  thin  plate 
of  Done  between  them.  Having  gained  this  infor- 
mation, the  finger  in  the  frontal  sinus  is  to  be  with- 
drawn, but  that  in  the  nostril  is  to  be  retained  in  situ 
to  act  as  a  g^de  to  the  gouge  or  elevator,  which  is  to 
'<>**•  »  be  passed  into  the  sinus  and  made  to  force  a  passage 
SbemmM.  *^^  ^^^  '^ose  through  the  lamina  of  bone  on  which 
the  tip  of  the  little  miffer  is  resting. 

A  communication  between  the  frontal  sinus  and 
the  nose  having  been  thus  established,  an  india- 
rubber  drainage  tube,  with  holes  cut  at  short  dis- 
tances, is  to  be  introduced,  one  extremity  of  which 
is  to  be  afterwards  fastened  on  the  forehead,  whilst 
the  other  end  protrudes  slightly  from  the  nostril. 
Interia  The  easiest  way  of  introducing  the  drainage  tube  is 
1^5^**  ^  P^*^  *  probe  with  an  eye  up  the  nostril  and  out 
of  the  wound,  and  having  fastened  the  tube  to  it  by 
means  of  a  piece  of  strmg,  to  draw  it  back  again 
through  the  nose.  The  object  of  the  drainage  tube 
is  to  keep  the  channel  between  the  two  cavities  from 
closing,  and  to  enable  the  attendant  to  wash  out  the 
front^  sinus  at  least  twice  a  day  with  some  astringent 
and  disinfectant  solution.  For  the  latter  purpose  the 
lotio  alum,  cum  zinc,  sulph.,  or  the  lotio  acid,  carbolic, 
may  be  injected  with  a  glass  syringe  through  one  of 
the  openings  at  the  upper  extremity  of  the  tube.  The 
draini^e  tube  should  be  worn  for  five  or  six  months, 
or  until  all  discharge  from  the  nose  had  ceased.    The 
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results  of  these  cases  when  thus  treated  are  usually 
most  satisfactory.* 

Hydatid  cysl^  and  polypi  have  occasionally  been  Hydfttida 
met  with  distending  the  frontal  sinus.f  »nd  polypi. 

From  Diseases  of  the  Antrum, — The  orbital  fossa, 
however,  is  more  frequently  encroached  upon  from 
below,  than  from  any  other  direction,  in  consequence 
of  malignant  growths,  or  the  accumulation  of  fluid 
within  the  antrum,  forcing  the  orbital  plate  of  the 
maxillary  bone  upwards. 

Abscess  of  the  antrum  or  an  accumulation  of  its  AbsoMs  of 
natural  secretion  from  closure  of  the  passage  leading  ■»*""»• 
into  the  nose,  may  distend  the  walls  of  this  cavity  to 
such  an  extent,  that  the  hard  palate,  cheek,  and 
orbital  plate  of  the  bone  are  thrust  outwards;  and 
in  this  way  the  orbital  fossa  may  be  so  far  en- 
croached upon,  as  to  occasion  some  protrusion  of  the 
eyeball. 

A  polypus  growing  from  the  walls  of  the  antrum,  or  Polypus, 
from  the  nostril,  may,  by  its  gradually  increasing  size, 
so  far  displace  either  the  inner  or  inferior  wall  of  the 
orbit,  as  to  lessen  the  dimensions  of  the  orbital  fossa. 
In  these  cases  the  distortion  of  the  face  will  render  the 
diagnosis  comparatively  easy ;  mistakes  however  do  Diagnoaia. 
occur :  Mr.  Poland  relates  an  instance  in  point ;  he 
says,  "  Only  a  short  time  back  there  was  a  case  where 
excision  of  the  eyeball  was  actually  proposed  for  this 
affection,  when  it  was  discovered  that  the  protrusion 
was  due  to  an  abscess  in  the  antrum,  which  was 
opened,  and  the  eye  saved  and  resumed  its  natural 
place."J  Such  a  history  as  this  shows  a  want  of  fore- 
thought and  consideration  against  which  it  is  im- 
pK)88ible  to  arm  individuals,  however  profuse  or  prac- 
tical our  rules  may  be. 

The  following  table  drawn  up  by  Mr.  Poland  exhibits 
the  causes  of  protrusion  of  the  ejeball.§ 


•  "  Diseases  and  Injuries  of  the  Eye,"  by  G.  Lawson,  second 
edition,  p.  305  ;  Loudon,  1874. 

t  Mackenzie  "  On  Diseases  of  the  Eve,"  3rd  edit  pp.  65—68. 
X  Ophthalmic  Hospital  BeporU,  vol.  L'p.  22.        §  Ibid,  p.  22. 


74 


DISEASES   OF   THE   ORBIT. 


/ 1.  Congenital 


••1 


2.  In  the  eye  itself  - 


4.  Tnmoon  in  eye 


3.  Within  orbit     ./ 


4.  External  to  orbits 


1.  Seal  protrusion. 

2.  Jpptirent— from  shortening  of  levator  pal- 
Debne  and  lids. 

1.  IndammatioD  of  globe,  ophthalmitiB. 

2.  Phlebitio  ophtbaUnitia. 

3.  Hydrophthalmos. 

1.  Scrofulous. 

2.  Enoephsloid. 

3.  Melanotio. 

4.  Osseous  degeneration. 
6.  Hydatid. 

1.  Inflammation  of  cellular  tissue— idiopathic 
and  traumatic. 

2.  Suppuration  and  abscess. 

3.  Erysipelatous  and  phlegmonous  inflamma- 
tion. 

4.  Foreign  bodies. 

6.  Excess  of  development  of  fat. 

1.  EncTsted. 

2.  Hydatid. 

3.  Eocepbaloid. 

4.  Osseous. 

7.  Aneurism  and  effusions  of  blood. 

8.  Venous  congestion  ;  exophthalmic  goitre. 

9.  Paralysis  of  muscles  of  ejeball—ophthalmo- 
.  plegia. 

\  10.  Spaam  of  muscles  of  eyeball,  as  in  tetanua. 

1.  Above— Nodes,  hydrocephalus,  fungus  of 
dura  mater,  polypi  in  frontal  cells  and  dis- 
ewses  thereof,  tumours  of  brain,  inflamma> 
tion  and  diseases  of  lachrymal  gland. 

2.  Below — Diseases  of  the  antrum. 

3.  Internal— Nasal  polypi  and  tumours. 

4.  External — Exoatosii*. 
6.  In  front — Contraction  of  lids,  and  eyes  alip- 

ing  throogh,  hernia  ocnli. 


6.  Tumours . 


DISLOCATION   OF   THE   EYEBALL. 


DtnoOA- 

noHov 

Btxbaix. 


Case. 


Dislocation  of  the  eyeball  is  said  to  exist  when  the 
eye  has  been  forced  out  of  the  orbit,  as  for  instance 
by  a  foreign  body  being  thrust  between  it  and  the 
orbital  walls.  I  saw  an  instance  of  this  kind  not  long 
The  patient  was  a  sailor,  and  in  a  quarrel  witn 


smce. 


a  comrade  had  had  liis  left  eye  gouged  out.  The  eye- 
ball was  hanging  down  on  the  poor  fellow's  cheek,  and 
as  the  whole  of  the  tissues  at  the  posterior  part  of  the 
eyeball  had  been  torn  from  their  attachments,  and 
with  them  apparently  the  optic  nerve,  it  was  useless 
attempting  to  save  the  eye. 

Cases  are  on  record,  however,  where  an  eye  has  been 
dislocated,  the  patient,  for  the  time  being,  having 
entirely  lost  his  sight,  but  on  the  eye  being  replaced  in 


EXTIBPATION  OF  THE  EYEBALL.        75 

its  socket  vision  lias  been  restored.*    Except  therefore  Wb«f«  the 
in  cases  where  we  have  evidence  that  the  optic  nerve  "vjjj" 
has  been  divided,  it  will  be  well  to  separate  the  eyelids  ^°*^ 
and  restore  the  dislocated  eye  to  its  socket.    A  firm  Replaoe  the 
compress  and  bandaee  should  sabsequently  be  applied  ®7^ 
over  the  closed  eyelids,  so  as  to  keep  the  eyeball  in  its  Apply  a 

Elace.    If  at  the  end  of  four  or  five  days  the  patient  ^^P*"*^ 
as  no  perception  of  light,  it  will  be  advisable,  if 
practicable,  to  examine  the  eye  with  the  ophthal- 
moscope, and   should  the  retina  be  detached  from 
the  choroid,   or  the   optic   disc    atrophied,   it   would 
be  useless  attempting  to  save  the  eye,  and  better  If  Timon 
to  extirpate  it  at  once,  substituting  an  artificial  eye,  Jjjf'e'y  ™°^* 
supposing  the  patient  can  afford  uie  luxury  of  orna- 
mentation. 

If,  on  the  other  hand,  the  patient  has  the  least  per- 
ception of  light  in  the  injured  eye,  four  or  five  Aiys 
after  the  accident,  we  must  retain  it  in  its  place  by  a 
pad  and  bandage  for  three  weeks  or  so.  The  firmer 
the  compress  can  be  worn  the  better,  the  eyeball  being 
forced  back  into  the  orbit  by  this  moans,  and  giving 
the  divided  muscles  the  best  opportunity  of  forming 
adhesions  near  the  anterior  part  of  the  eyeball,  so  as 
to  reduce,  as  far  as  possible,  tne  amount  of  exophthal- 
mos and  diplopia  which  must  result  from  an  accident 
of  this  kind. 

EXTIRPATION   OP  THE  EYEBALL. 

Extirpation  of  the  eyeball  may  be  rendered  necessary  Exttrpa- 
hj  the  presence  of  foreign  bodies  in  the  eye,  or  other  "*>'  o» 
injuries ;  by  staphyloma,  sympathetic  irritation,  and    ^"*^^^ 
other  diseases.  The  operation  is  performed  as  follows : — 

The  patient  having  been  laid  on  the  operating  Operation, 
table  and  chloroform  administered,  a  stop  speculum 
or  retractors  are  introduced,  po  as  to  keep  the  eye- 
lids well  apart.  A  fold  of  conjunctiva  having  been 
laid  hold  of  with  a  pair  of  forceps,  the  mucous 
membrane,  sub-con junctival  tissue,  and  capsule  of 
Tenon  are  to  be  cut  through  all  round  the  cornea,  BxtirpatSon. 
with  a  pair  of  slightly  curved  scissors,  so  as  freely 
to  expose  the  sclerotic;  the  straight  and  oblique 
muscles  are  then  to  be  divided  close  to  their  insertion 


*  Mackenzie  **  On  Diseases  of  the  Eye,**  third  edition,  p.  13. 
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into  the  Bclerotic,  with  a  fen  strokes  of  tbe  Bciason; 
this  maiKBnvre  ie  facilitated  by  dragging  the  ejeball 
in  the  opposite  direction  to  that  of  the  maecle  whose 
tendon  we  are  aboat  to  divide;  there  is  no  necessity 
to  take  up  each  of  the  recti  musclea  on  a  Btrahismns 
hook,  and  divide  them  one  by  one,  for  there  is  no 
difficulty  at  all  in  cutting  through  these  muscles  at 
their  insertion  into  the  globe  of  the  eye,  provided  the 
blades  of  tbeacissore  are  kept  directly  in  contact  with 
the  sclerotic.  The  eyeball  being  thus  separated  from 
its  muscular  attach- 


Fto.  10. 


meatB,  is  to  be  seized 
and  drawn  well  for- 
ward ;    tbe    curved 


Carion.) 


(Fi^.   10),  and  the 

optic   nerve  divided 

dose  to  the  sclera* 

together    with 

"■  any  other  structures 

which    prevent   our 

~  entirely      removing 

the  eyeball. 

As  a  general  rule 
the  bleeding  after 
this  operation  may 
be  arrested.by  means  of  pressure  kqtt  np  for  a  short  time 
by  an  aasistant,  with  a  sponge  thrust  into  the  cavity 
from  which  the  eyeball  has  been  removed,  and  no  arte- 
ries will  have  to  be  tied ;  but  it  is  well  to  have  ice  at 
hand  in  case  of  hmmorrhage.  The  stop  specnlnm 
having  been  removed,  cold-water  dressinjj  ia  to  be 
apphed  over  tbe  closed  oyclida,  and  retained  there 
with  a  light  bandage.  The  use  of  sutures  to  bring 
the  edges  of  the  conjunctival  wound  together  are  in 
my  opraion  quite  unnecessary,  and,  in  fact,  likely  to 
Bet  np  irritation  and  do  more  harm  than  good  ;  com- 
presses of  lint  or  a  sponge  inserted  within  the  orbit, 
except  for  a  few  minutos  as  above  directed,  after  the 
removal  of  the  globe,  are  not  called  for  to  restrain 
heemorThage,and  are  consequently  only  to  be  employed 
in  exceptjonal.cases  to  stop  excessive  bleeding. 

The  subsequent  treatment  of  these  cases  is  usually 
v«ty  simple :  the  parts  most  be  kept  clean,  and  to  do 
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this  properly  it  will  be  necessary  to  open  the  eyelids 
from  time  to  time,  and  syringe  out  the  wound  with  a 
little  tepid  water,  or  weak  solution  of  carbolic  acid. 
Should  inflammation  of  the  cellular  tissue  of  the  orbit 
supervene,  it  roust  be  treated  upon  the  principles  I 
have  already  laid  down  on  this  subject. 

It  will  be  noticed  that  in  this  operation  the  globe  of 
the  eye  is  removed  from  within  tne  capsule  of  Tenon*  C«p«uleof 
{see  Fig.  1,  p.  1)  without  wounding  the  cellular  tissue  pJS^Sred 
of  the  orbit ;  the  muscles,  nerve,  and,  in  fact,  the  at- 
tachments of  the  eyeball  being  divided  close  to  the 
sclerotic.  Should  the  patient  wish  for  an  artificial  eye, 
the  contracted  capsule  of  Tenon,  with  the  muscles  at- 
tached to  it,  forms  a  very  good  stump  upon  which  the 
glass  eye  may  rest. 

Artipicial  Eyes. — An  artificial  eye  is  made  of  a  Axtitioul 
hollow  hemisphere  of  enamel,  coloured  so  as  to  resemble  ^■■' 
the  front  of  the  other  eye. 

It  was  formerly  the  practice  in  removing  the  globe  ^f^"f*^^ 
of  the  eye  to  cut  wide  of  the  sclerotic,  and  in  fact  to  priMtio^ 
take  away  the  greater  part  of  the  contents  of  the  orbit. 
One  of  the  advantages  of  the  operation  of  excision,  as 
now  performed,  is,  that  the  capsule  of  Tenon,  with  the 
attachments  of  the  muscles,  is  left  in  the  orbit,  and 
forms  a  moveable  stump  upon  which  an  artificial  eye  l»pw>^«d 
may  rest,  and  thus  move  in  harmony  with  the  sound  *  '^"^ 
one.      A    still    better    support    is  afibrded    by    the 
operation  of  abscission,  to  be  hereafter  described.   (See 
chap,  viii.) 

In  some  cases,  after  the  eye  has  been  destroyed  by 
purulent  conjunctivitis  or  other  causes,  we  may  with 
advantage  fit  an  artificial  eye  over  the  atrophied  eye- 
ball. 

Care  is  necessary  in  adapting  the  artificial  eye  to  Adaptation 
the  requirements  of  individual  cases,  and  this  can  best  ^  ■*'""P' 
be  done  by  the  manufacturer ;  or  a  cast  of  the  outer 
part  of  the  orbit  may  be  made  and  forwarded  for  his 
guidance. 

Under  any  circumstances,  the  false  eye  should  not 
be  worn  until  all  inflammation  and  irritation  have  dis- 
appeared.   

*  ^^Lehrbuch  der  praktischen  Angenheilkunde."  Von  E. 
Stellwag  von  Carton.    Wien,  1864,  p.  668. 
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How 
remorad. 


How  In  introdncing  it,  the  upper  eyelid  must  l>e  raised, 

mtrodnoed.  ^^^  while  the  patient  looks  downwards,  the  upper 
border  of  the  artificial  eye  should  be  pushed  beneath 
the  lid,  which  is  then  allowed  to  fall :  and  the  lower 
one  being  in  turn  depressed,  a  little  manipulation  is 
sufficient  to  make  the  remaining  portion  of  the  eye 
slip  into  the  lower  palpebral  sinus. 

in  removing  the  artificial  eye,  the  lower  lid  must  be 
everted,  and  the  thumb-nail,  or  the  point  of  some  in- 
strument, may  be  introduced  under  the  lower  edge  of 
the  eye ;  it  is  thus  lifted  away  from  the  remains  of  the 
globe,  and  falls  down  into  the  open  hand,  or  upon  a 
soft  cushion  ready  to  receive  it. 

After  being  withdrawn,  the  artificial  eye  should  be 
dipped  in  water  and  cleansed.  Under  any  circum- 
PreoantioDf.  stances  it  is  liable  to  get  corroded  and  rough  in  course 
*  of  time,  and  then  sets  up  much  conjunctival  irritation. 
Whenever  this  is  the  ca«e,  or  if,  independently  of 
changes  in  the  surface  of  the  glass,  it  causes  the 
patient  any  inconvenience,  it  should  not  be  worn; 
otherwise  it  may  excite  dangerous  sympathetic  irri- 
tation in  the  other  eye. 

The  artificial  eye  should  always  be  removed  at 
night,  and  only  worn  at  first  for  a  few  hours  during 
the  day. 


DISEASES  OP  THE  LACHRYMAL  GLAND. 

lirvLAincA.       Inplammation  OP  THE  LACHRYMAL  Gland  may  be 
"**'•  either  acute  or  chronic;   the  former  is  an  affection 

seldom  met  with.  Chronic  inflammation  of  the  gland 
is  also  a  very  rare  form  of  disease,  occasionally  seen 
among  people  affected  with  scrofula.  The  secluded 
position  of  this  gland  preserves  it  from  injuries  by 
direct  violence;  on  the  other  hand,  it  favours  the 
May  spread  propagation  of  inflammatory  action  from  the  gland  to 
SlSS"^  the  connective  tissue  around;  and  it  is  thus  some- 
times impossible  to  distinguish  a  case  of  inflammation 
of  the  gland  from  one  of  general  inflammation  of  the 
cellular  tissue  of  the  orbit. 

Symptoms. — In  cases  of  acute  inflammation  of  the 
gland  the  patient  complains  of  a  severe  darting  or 
shooting  pain  in  the  orbit,  extending  over  the  fore- 
bead  and  side  of  the  head ;  the  conjunctiva  and  eyelids 
Ck>ngeatioii.   become  intensely  congested  and  much  swollen,  the 


tiMue. 


Pain. 


DISEASES   OF   THE   LACHRTMAL  OLAND.  79 

globe  of  the  eye  being  pressed  downwards  and  for-  Disphoed 
wards,  or  inwards  and  backwards.  These  symptoms  t^^ 
are  usually  accompanied  with  fever.  If  the  inflam- 
matory action  advances,  fluctuation  will  soon  be  felt 
at  the  upper  and  outer  part  of  the  orbit,  and  after  a 
time  matter  will  burst  tnrouffh  one  or  more  openings  8nppur»- 
in  the  upper  eyelid,  and  the  abscess  having  discharged  ****"' 
its  contents,  the  swelling  and  inflammation  gradually 
subside.  It  sometimes  happens,  however,  that  the 
periosteum,  and  subsequently  the  bone  in  the  imme- 
diate vicinity  of  the  gland  becomes  involved,  in  which 
case  a  fistula  forms,  and  remains  open  so  long  as  the 
diseased  action  in  the  bone  continues.  In  case  of 
chronic  inflammation  of  the  lachrymal  gland,  there  is 
a  more  or  less  considerable  nodulated  swelling  at  the 
upper  and  outer  margin  of  the  orbit.  The  skin  is 
moveable  over  the  swelling,  which  is  but  slightly 
painful,  and  as  it  increases  in  size  causes  more  or 
less  displacement  of  the  eyeball.  When  in  this  con- 
dition the  gland  may  at  auy  time  become  acutely  in- 
flamed. 

Treatment. — In  acute   inflammation,  we  may  en-  TrttOtMnL 
deavour,  in  the  early  stages  of  the  disease,   to  pre- 
vent suppuration   by  leeches  and  the  application  of  I^**®" 
cold  compresses  to  the  part;  subsequently,  if  suppu-  "^^'^ 
ration    appears  inevitable,   hot  poultices   should  be  PouWoe*. 
applied  and  changed  every  two  hours.    It  will  gene- 
rally be  advisable  to  administer  morphia  to  allay  the  Opinm. 
constitutional  irritation,  and  the  usual  diaphoretic 
mixture  may  be  given  if  febrile  symptoms  are  present. 
The  earUer  an  abscess  in  this  situation  is  opened  the 
better :  a  free  incision  must  therefore  be  made  in  the  Ino«Mon. 
gland,  as  soon  as  fluctuation  can  be   detected.    In 
ahronic  cases  we  may  try  to  get  absorption  of  the 
enlarged  gland  by  means  of  iodine. 

Hypertrophy  of  the  Lachrymal  Gland  is  an  affec-  Htfib- 
tion  almost  peculiar  to  young  people,  the  subjects  of  a  "®'"^' 
scrofulous  diathesis.     Probably  one  of  the  first  symp-  Scroftikms. 
toms  of  which  the  patient  complains  is  a  certain 
amount  of  double  vision,  from   the  impeded  motion  Double 
of  the  eye,  consequent  on  the  enlargement  of  the  ^"**'°* 
gland.      On   examination,  the   hypertrophied  gland, 
which  may  grow  to  a  considerable  size,  will  he  felt 
behind  the  outer  part  of  the  upper  eyelid,  and  might 
be  mistaken  for  a  malignant  growth,  but  it  is  painless* 
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and  increases  in  bulk  with  remarkable  slowness.*  In 
the  course  of  time  the  glandular  swelling  may  gra- 
dually decrease  and  disappear  as  it  came,  or  it  may 
suppurate,  and  a  chronic  abscess  result,  the  discharge 
from  which  frequently  lasts  for  months,  causing  the 
patient  much  annoyance,  but  little  or  no  pain. 

In  treating  cases  of  hypertrophy  of  the  lachrymal 
gland  we  must  depend  chiefly  upon  good  food,  fresh 
air,  and  cod -liver  oil,  and  the  iodide  of  iron,  in  the 
hope  of  promoting  the  absorption  of  the  tumour. 
Causes  may  arise  in  which  it  may  seem  advisable  to 
excise  the  gland.f  If  suppuration  should  occur,  we 
must  open  the  abscess  as  soon  as  possible. 

FiBRO-PLASTic  AND  Cancekous  Growtus. — ^This  gland 
is  occasionally  affected  by  fibro-plastic  growths,  and 
by  scirrhus  or  melanosis.  The  former  is  characterized 
by  more  or  less  displacement  of  the  eyeball  downwards 
and  backwards,  and  after  a  time  the  enlarged  gland 
may  be  distinctly  felt  behind  the  outer  part  of  the 
upper  lid;  its  growth  is  painless  and  usually  slow. 
SSnould  cancerous  disease  become  developed  in  this 
situation,  we  shall,  in  addition  to  the  above  symptoms, 
have  those  superadded  which  are  common  to  malig- 
nant disease  in  other  parts  of  the  body. 

The  observations  I  formerly  made  against  the  prac- 
tice of  removing  scirrhus  from  the  orbit,  are  equally 
applicable  to  malignant  disease  of  the  lachrymal 
gland. 

In  cases  of  hypertrophy  or  fibro-plastic  growth,  on 
the  other  hand,  the  diseased  gland  should  be  excised, 
otherwise,  by  long-continued  pressure  on  the  eyeball, 
it  may  ultimately  lead  to  its  destruction. 

Excision  of  the  Lachnjmal  Gland  is  thus  per- 
formed : — An  incision  is  made  about  an  inch  and  a 
half  long,  through  the  upper  lid,  parallel  to  the  outer 
two-thiras  of  the  supra-orbital  ridge ;  the  edges  of  the 
wound  being  separated,  and  the  cellular  tissue  divided, 
the  gland  is  exposed,  together  with  its  accessory  lobe, 
and  it  may  then  be  separated  from  its  attachments 
with  the  handle  of  the  scalpel  and  removed.  Clots  of 
blood  should  be  carefully  washed  out  of  the  wound. 


♦  Tyrrell  "  On  the  Eye,"  vol.  i.  p.  604. 
t  An  instance  of  this  kind  wUl  be  found  in  the  Ophthalmic 
Seview,  vol.  i.  p.  163. 


AFFECTIONS   OF  THE   LACHRYMAL   GLAND. 


81 


and  its  ed^es  bronsht  together  with  sntores,  cold-water 
dressings  oeing  snosequently  applied. 

Mr.  J.  Z.  Laurence  directs  that,  in  excising  the  Anaiher 
^land,  a  transverse  incision  of  three-fourths  of  an  inch  "^•''»<x*« 
in  length  should  be  made  into  the  orbit,  over  the  upper 
and  outer  third  of  the  orbital  ridge ;  he  then  divides 
the  external  commissure  of  the  lids  with  scissors ;  and 
by  connecting  the  outer  ends  of  the  two  incisions,  forms 
a  triangular  flap,  which  is  thrown  up.  The  lachrjrmal 
gland  is  thus  exposed,  secured  bv  a  sharp  hook,  drawn 
forwards,  and  removed.  The  edges  of  tne  wound  are 
then  united  by  sutures.  The  Imear  scar  of  the  inci- 
sion is  subsequently  inappreciable,  being  lost  in  the 
folds  of  the  upper  eyelid.*  The  extent  of  the  incision 
will  of  course  vary  with  the  size  of  the  tumour  to  be 
removed. 

If  the  eyeball  has  been  forced  from  its  socket  by  the 
morbid  growth,  a  pad  should  be  applied  over  the  lids 
subsequently  to  the  operation,  so  as  to  retain  the  globe 
of  the  eye  in  its  natural  position  till  the  tissues  around 
it  have  retracted  to  their  normal  condition. 


•  Medical  Timet  and  Gazette,  Sept.  1,  1866,  p.  231. 
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WOUNDS  AND   INJTJKIES. 


COHTU- 
8IOK8. 

A**bl«ok 


Contusions  op  the  Eyelids. — A  blow  on  the  edge  of 
the  orbit  or  eyelids  is  apt  to  be  followed  by  consider- 
able swelling  and  ecchymosis  of  the  part,  a  "black 
eye"  being  the  result.  We  are  frequently  consulted 
in  such  cases,  in  order,  if  possible,  to  prevent  the  dis- 
figurement caused  by  a  bruise  in  this  conspicuous  part 
of  the  face.    If  the  patient  applies  to  us  soon  after 

Tr*aim€nt.  the  injury  has  been  inflicted,  an; I  before  any  consider- 
able amount  of  blood  has  become  effused  into  the  loose 
cellular  tissue  of  the  part,  we  may  generally  prevent 
any  further  ecchymosis  by  the  apphcation  of  a  piece 

Arnicft.  of  lint  Boaked  in  a  mixture  of  tincture  of  arnica  and 
water  (one  part  of  the  former  to  eight  of  the  latter), 
which  should  be  kept  constantly  applied  to  the  eye ; 
"  it  promotes  the  absorption  of  effused  blood,  prevents 
discoloration,  and  relieves  pain  and  stiffness;"*  or  a 
solution  of  muriate  of  ammonia,  acetate  of  lead,  or 
ice  may  be  used  in  the  same  way ;  but  under  any  cir- 
cumstances the  eyelids  should  be  kept  closed  and  at 

Batt.  rest. 

Ecchymosis  of  the  eyelids  may  be  the  remote  effect 


•  "Elements  of  Materia  Medica,"  by  W.  Frazer,  2nd  edit., 
p.  278. 
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of  a  far  more  serions  injury,  and  thus  it  may  become  Beohfmosis 
a  very  important  indication  in  cases  of  blows  on  the  f^  JJjJi/^ 
head,  where  one  or  more  of  the  bones  forming  the  of  the 
walls  of  the  orbit  have  been  fractured.    In  these  cases,  "^"^^ 
the   position  of  the  primary  injury   and  the  tense, 
swollen,  and  purple  colour  of  the  eyelids,  together  with 
the  gradual  advance  of  the  ecchymosis,  point  but  too 
clearly  to  the  serious  nature  of  the  lesion  that  has 
taken  place,  the  blood  having  been  effused  under  the 
ocular  conjunctiva  into  the  cellular  tissue  of  the  eyelid 
from  the  seat  of  fracture.    It  follows,  therefore,  that 
-if  the  lower  wall  of  the  orbit  is  fractured,  the  ecchy- 
mosis will  first  be  noticed  beneath  the  conjunctiva  of 
the  lower  hemisphere  of  the  globe  of  the  eye,  and  in 
the  lower  eyelid ;  and  conversely,  in  cases  where  the 
orbital  plate  of  the  frontal  bone  has  been  fractured,  »n  aid  to 
it  will  appear  in  the  upper  lid  and  conjunctiva*     In  <^*K»»<»"» 
instances  of  this  description,  the  ecchymosis  is  but  a 
very  small  matter,  and  is  worthy  of  attention  simply 

^throwing  some  light  on  what  might  otherwise  be  an 
obscure  case  of  injury. 

Wounds  op  the  Eyelids. — In  simple  incised  wounds  Woxntnu. 
of  the  lids,  the  edges  of  the  wound  must  be  brought 
into  apposition  with  one  or  more  fine  silk  or  silver-  Simple, 
wire  sutures,  and  cold-water  dressing  subsequently 
applied.     The  sutures  may  be  removed  after  two  or  Sataret 
three  days  ;  but  until  then  it  is  advisable  to  close  the  "^i"*"^*^ 
lids  with  a  compress  and  bandage,  the  parts  being 
kept  perfectly  at  rest.     I  need  hardly  say  that  an  ap-  M»y  mark 
parently  simple  cut  in  the  eyelid  may  be  only  the  JL^J^*' 
external  indication  of  a  wound  which  has  penetrated  ^^' 
deeply  into  the  orbit ;  nor  need  I  repeat  tne  caution 
already  given  against  a  too  hasty  and  favourable  prog- 
nosis m  such  cases. 

Incised  wounds  of  the  eyelids,  by  dividing  the  fibres  Mmjotm 
of  the  levator  palpebne,  may  destroy  the  action  of  the  ^Jj^of 
muscle,  and  render  it  impossible  for  the  patient  to  nf^ 
raise  the  eyelid.    In  some  few  cases  injury  to  the  lids 
or  supra-orbital  region,  either  from  a  contused  or  in- 
cised wound,  has  been  followed  by  paralysis  of  the 
levator  palpebrse.    In  other  cases,  not  only  has  ptosis 
come  on,  but  this  has  been  attended  by  gradual  loss 
of  sight.    In  order  to  explain  this  connexion,  we  may  ^^ 
presume  that  some  of  the  branches  of  the  fifth  nerve  Sj^tij^ 
nave  been  injured,  that  the  irritation  has  extended  6th 
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thence  to  the  ophthalmic  ganglion  and  carotid  plexn«, 
and  ultimately  involved  the  sympathetic  in  the  morbid 
action ;  a  permanently  engorged  state  of  the  capillaries 
being  thus  induced,  which  interferes  with  the  nutri- 
tion of  the  nervous  elements,  these  become  atrophied, 
and  the  result  is  the  condition  above  noticed.  How- 
ever this  may  be,  it  is  well  to  bear  in  mind  the  fact, 
that  even  apparently  trivial  injuries  to  the  eyelids  are 
sometimes  followed  by  paraljsis  of  the  levator  pal- 
pebrse,  or  by  total  loss  of  sight  in  the  injured  eye. 
Instances  of  this  kind  are  not  to  be  confounded  with 
those  depending  upon  detachment  of  the  retina,  con- 
sequent on  a  blow  or  fall  on  the  eye ;  in  these  cases 
the  loss  of  sight  occurs  immediately  after  the  accident, 
and  the  ophthalmoscope  will  generally  enable  us  at 
once  to  detect  the  nature  of  the  injury. 

In  the  case  of  lacerated  wounds  of  the  eyelids,  there 
may  be  a  little  more  dif&culty  in  adapting  the  torn 
edges  of  the  wound  to  one  another.  Having  previously 
been  cleaned  from  foreign  substances  or  clots  of  blood, 
they  should  be  brought  as  accurately  together  as  pos- 
sible, and  retained  there  by  means  of  sutures,  otner- 
wise  an  ugly  scar  may  result,  or  a  cicatrix  of  consider- 
able extent,  which  by  subsequent  contraction  may 
evert  the  lid  to  a  greater  or  less  degree.  Occasionally, 
from  inattention  to  these  apparently  trivial  matters, 
the  edges  of  the  wound  do  not  unite,  and  a  slit  or 
button-hole  opening  through  the  lid  remains.* 

Burns. — The  eyelids  are  sometimes  damaged  by  fire, 
or  the  explosion  of  gunpowder,  or  other  combustible 
material.  Our  chief  care  under  these  circumstances 
must  be  to  prevent,  if  possible,  the  formation  and  con- 
traction of  a  cicatrix,  which  is  certain  to  occur  unless 
the  greatest  care  be  taken  in  dressing  the  wound.     A 

Eiece  of  lint  soaked  in  oil  or  glycerine  containing  car- 
olic  acid  should  be  applied  over  the  injured  lid, 
together  with  a  compress  and  bandage,  so  as  to  keep 
the  lids  well  stretched  over  the  globe  of  the  eye  untu 
the  wound  has  healed.  The  dressing  may  be  changed 
two  or  three  times  a  day,  the  wound  being  bathed  with 
warm  water  from  time  to  time,  but  over-anxiety  to  see 
it  look  clean  is  often  attended  with  ill  consequences. 


•  Lawrence  "  On  Diseases  of  the  Eye,"  2nd  edit,  p.  89. 
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It  will  be  well  especially  to  avoid  nibbing  or  daubing 
the  snrface  of  snch  a  wound  with  a  sponge  or  wet  rag : 
simply  changing  the  dressing  night  and  morning,  and 
reapplying  the  pad  and  bandage,  will  be  quite  suf- 
ficient. 

Should  the  edges  of  the  lids  be  excoriated,  they  are  ^^etioin 
very  apt  to  grow  together,  particularly  at  their  inner  thJ'^^j 
and  outer  angles ;  the  eye  must  then  be  opened  more 
frequently,  and  the  lids  should  be  separated  from  one 
another  as  far  as  possible,  so  as  to  break  down  any 
adhesions  that  may  have  formed ;  the  margins  of  the  ^^TJ*^ 
eyelids  must  be  smeared  with  an  ointment  composed  ^*° 
of  equal  parts  of  glycerine  and  starch  boiled  together, 
cacao  butter,  or  any  similar  substance,  not  likely  to 
excite  irritation,  but  which  will  prevent  the  raw  edges 
of  the  lids  from  coming  in  contact.     In  the  majority 
of  these  cases  it  will  be  necessary  also  to  employ  a 
compress,  as  the  free  margins  of  the  lids  are  nardly 
likely  to  be  injured  by  mechanical  or  chemical  agents, 
without  the  integument  covering    the    eyelids  also 
Buffering. 

INPLAMMATION   OP  THE  EYELIDS. 

Eeysipelas. — The  skin  of  the  lids  is  liable  to  be  at-  e«tb»i. 
tacked  by  phlegmonous  or  erysipelatous  iaflammation,  ^iJjjg, 
the  latter  usually  extending  from  the  parts  around,  and 
not  uncommonly  following  exposure  to  cold,  or  suppu- 
ration of  the  lachrymal  sac. 

In  these  cases  the  lids  become  red,  swollen,  and  BedoMi, 
tense ;  usually  a  number  of  small  vesicles  form  on  the  ve^SSS* 
infiamed  surface  of  the  skin,  and  bursting,  give  exit  to 
a  sero-purulent  fluid.     The  patient  complains  of  a 
tingling,  burning  feeling  in  the  part,  but  seldom  of 
deep  pain,  unless  the  cellular  tissue  of  the  orbit  is  ^^'^• 
affected;  he  is  feverish,  his  tongue  is  foul,  and  the 
pulse  usually  feeble.    In  the  majority  of  instances,  the 
inflammatory  action  soon    subsides  and    the  parts 
return  to  their  normal  condition ;  but  in  severe  cases 
the  disease  extends  backwards  to  the  orbit,  and  may, 
as  I  have  before  described,  induce  blindness  by  involv- 
ing the  optic  nerve ;  under  any  circumstances,  in  bad 
or  neglected  cases  of  erysipelas,  the  cellular  tissue 
sloughs  and  comes  away  in  shreds,  often  damaging  Umy  oftOM 
the  muBCular  apparatus  of  the  lid,  or  destroying  a  ■k»Qg^' 
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considerable  portion  of  the  skin,  and  tbns  giving  rise 
to  ectropium. 

Treatment. — In  erysipelatous  inflammation  of  the 
lids,  it  is  advisable  to  paint  the  skin  over  with  a  solu- 
tion of  nitrate  of  silver  (5 j  to  an  ounce  of  water)  in 
the  early  stages  of  the  disease.  This  application  should 
extend  beyond  the  limit  of  the  inflamed  skin,  so  as  if 
possible  to  prevent  the  diseased  action  from  extending ; 
cold  compresses  may  subsequently  be  applied.  If  sup- 
puration has  occurred,  the  skin  and  cellular  tissue  of 
the  lids  must  be  freely  incised,  and  subsequently  poul- 
tices applied,  the  integument  surrounding  the  affected 
part  having  been  painted  over  in  the  first  instance  with 
the  tincture  of  muriate  of  iron.  This  medicine  should 
also  be  administered  internally,  together  with  stimu- 
lants and  beef -tea,  as  described  in  instances  of  erysi- 
pelas of  the  cellular  tissue  of  the  orbit. 

If  erysipelas  of  this  severe  type  has  begun  in  the 
eyelids,  which  it  seldom  does,  it  is  almost  certain  to 
extend  to  the  neighbouring  structures,  involving  the 
contents  of  the  orbit  and  spreading  to  the  scalp,  though 
doubtless  the  early  and  free  application  of  nitrate  of 
silver  over  the  affected  part  may  happily  stop  the  ad- 
vance of  the  disease. 

Phlegmonous  Inflammation  most  commonly  attacks 
the  upper  lid,  which  becomes  red,  swollen,  and  of 
brawny  hardness ;  in  this  stage  it  is  exquisitely  pain- 
ful, but  in  the  course  of  a  few  days  matter  forms,  and 
finding  its  way  to  the  surface,  the  abscess  bursts,  to 
the  great  relief  of  the  patient  and  the  rapid  abatement 
of  the  symptoms. 

Treatment. — If  in  the  early  stages  of  these  cases  the 
inflamed  part  is  painted  over  with  a  strong  solution  of 
nitrate  of  silver,  the  advance  of  the  disease  may  occa- 
sionally be  prevented ;  but  if  suppuration  is  imminent, 
poultices  must  be  applied,  and  the  abscess  opened  as 
soon  as  possible,  our  main  object  being  to  prevent  the 
pus  from  burrowing  into  and  destroying  the  cellular 
tissue  of  the  lid,  thereby  perhaps  inducing  an  exten- 
sive cicatrix  and  ectropion.  It  is  advisable,  in  making 
an  incision  into  an  abscess  of  this  kind,  to  cut  from 
within  outwards,  or  in  the  direction  of  the  fibres  of  the 
orbicularis  muscle. 

Syphilitic  Ulceration  of  the  eyelids  may  be  the 
effect  of  either  primary  or  secondary  syphilis.    The 


INFLAMMATION.  87 

diseased  action  in  the  former  class  of  cases  usually 
oommences  in  the  conjunctiva,  the  virus  having  been 
directly  applied  to  the  part ;  from  this  point  it  gra-  Primary 
dually  invades  the  skin,  and  in  fact  the  whole  thickness  «****^"* 
of  the  lids. 

Syphilitic  ulceration  of  the  eyelids  is,  however,  more 
commonly  a  secondary  affection  :*  I  have  seen  several  Seoondwy. 
undoubted  instances  of  the  kind,  in  which  the  nature 
of  the  disease  had  not  been  recognised  until  a  verv 
considerable  portion  of  the  lid  had  been  destroyeo. 
Under  these  circumstances  the  ulceration  usually  com- 
mences at  the  margin  of  the  lids :  at  first  the  skin  onljr  Extendi  to 
is  involved,  but  in  the  course  of  time  the  tarsal  carti-  jj^id. 
la^  and  other  structures  are  affected,  so  that  the  whole 
thickness  of  the  lid  is  implicated  in  the  ulcerative 
process ;  the  ed^es  of  the  wound  become  everted  and 
thickened,  and  uiere  is  a  constant  discharge  of  bloody 
matter  from  its  surface. 

The  patient  seldom  complains  of  much  pain  in  the 
part,  tne  progress  of  the  affection  being  generally  very  Progreaa 
slow ;    but  should  the  individual   be  in  a  weak  and       * 
emaciated  state  on  the  invasion  of  the  disease,  it  may 
then  make  rapid  strides,  speedily  involving  the  entire  with  few 
eyelid,  and  causing  much  greater  suffering.    In  some  •*<^P"*^"' 
cases  the  ulceration  is  comparatively  superficial,  the 
skin  alone  being  affected ;    in  these   instances,  the 
course  which  the  disease  takes  is  generally  remarkably 
protracted,  and  often  almost  painless.    In  cases,  there- 
lore,  where  a  patient  has  been  suffering  from  long- 
continued  but   steadily  advancing  ulceration  of  the 
eyelids,  which  has  resisted  all  ordinary  methods  of  ^^f'*' 
treatment,  we  shall  very  probablv  discover  that  it  ^ea^ot. 
depends  upon  a  83rphilitic  tamt.    The  previous  history 
of  the  case  and  the  concomitant  symptoms  will,  of 
course,  assist  our  diagnosis. 

Treatment. — It  is  urged  by  most  surgeons  that,  Treatment, 
whether  depending  upon  primary  or  secondary  syphilis, 
the  best  method  of  treating  these  cases  is  by  mercury.  Mercury  at 
judiciously  and  cautiously  administered.     But  it  is  cer-  diicretion. 
tainly  often  necessiiy  to  abstain  from  specific  treat- 
ment in  the  first  in:;tance,  more  especially  if  the  patient 
is  in  a  low  state  of  health ;  and  according  to  my  expe- 


Lawrence  ^'  On  Diseases  of  the  Eye,"  3rd  edit,  p.  108. 
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nenoe,  good  food,  a  generons  dietary,  cod-liver  oil, 
pure  air  and  exercise,  are  as  necessary  as  mercury  for 
the  cure  of  these  cases.  When,  however,  the  patient 
is  in  a  lit  state  of  health  to  be  put  under  specific 
treatment,  the  hydrarg.  c  creta,  combined  with  soda 
and  quinine,  is  what  I  usually  prescribe ;  its  action 
being  carefully  watched,  and  the  mercury  discontinued 
on  the  first  mdication  that  the  system  has  become 
affected.  In  many  respects  mercurial  vapour  baths 
afford  a  preferable  method  of  administering  the  drug ; 
but  as  they  sometimes  tend  to  exhaust  the  system,  by 
the  increased  action  of  the  skin  which  they  occasion, 
this  is  an  objection  to  their  use  where  the  patient  has 
been  previously  in  a  feeble  state  of  health.  Under 
these  circumstances  we  may  conveniently  order  the 
mercurial  ointment  to  be  rubbed  into  the  patient's 
arm-pits  and  thighs  night  and  morning,  until  the  ulcer 
assumes  a  healthy  appearance,  which  will  usuallv  be 
the  case  before  the  constitutional  effects  of  the  drug 
are  apparent. 

Probably  the  most  suitable  local  application  we  can 
employ  for  the  ulcers  is  a  lotion  composed  of  five 
grains  of  carbolic  acid  to  an  ounce  of  glycerine.  Black- 
wash  is  often  very  useful,  or  an  ointment  composed  of 
ten  grains  of  sulphate  of  copper  to  an  ounce  of  simple 
ointment. 

A  change  of  air  and  scene  should  always  if  possible 
be  obtained,  for  the  chances  are  that  our  patient  is  in 
a  depressed  and  nervous  state  as  to  his  condition, 
especially  if  he  is  aware  of  the  cause  of  it ;  and  to 
relieve  this,  there  is  nothing  like  variety  of  scene  and 
occupation,  the  mind  being  thus  prevented  from  dwell- 
ing too  much  upon  the  disease. 

Infants  of  a  month  old  and  under,  the  offspring  of 
syphilitic  parents,  sometimes  suffer  from  pustular 
eruptions  about  the  comers  of  the  mouth  and  eyelids, 
as  well  as  the  anus ;  the  pustules  burst,  and  a  scab 
forms,  beneath  which  an  indolent  ulcer  appears.  These 
children  are  usually  little,  puny,  wizen-faced  creatures, 
whose  lives  it  is  hardly  possible  to  preserve.  Their 
best  chance  is  in  a  good  healthy  wet-nurse;  and  as 
soon  as  practicable  their  arm-pits  and  thighs  should 
be  rubbed  every  other  night  with  the  blue  mercurial 
ointment.  The  effects  of  the  medicine  on  the  system 
may  be  estimated  by  the  amelioration  which  usually 
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takes  place  in  the  condition  of  the  sores ;  directly  the 
ulcers  begin  to  heal  the  ointment  shonld  be  discon- 
tinued for  a  time,  but  the  action  of  the  drug  on  the 
system  mnst  be  prolonged  for  a  considerable  period 
aiter  the  ulcers  have  all  nealed. 

Herpes  Zoster. — ^The  skin  of  the  lids,  like  that  of  Hnrss  ov 
other  parts  of  the  body,  is  sometimes  affected  with  J".^**" 
impetigo,  leprosy,  vitiligo,  eczema,  and  herpes.    These 
require  no  special  notice,  except  perhaps  the  last,  in 
wmch  the  deeper  structures  of  the  eye  itself  are  some- 
times affected. 

Herpes   zoster   is   not  uncommonly  mistaken  for  l^°\ 
erysipelas  of  the  eyelids.    Herpes  frontalis,  however,  JSm  «y- 
is  always  confined  to  one  side  of  the  median  line,  the  ripelai. 
eruption  appearing  only  over  that  portion  of  the  skin 
which  is  supplied  by  the  ophthalmic  division  of  the 
fifth  nerve ;  the  vesicles  never  form,  therefore,  over  the 
patient's  cheek.  The  pustules  are  small  and  numerous ; 
they  often,  however,  become  confluent,  and  their  con- 
tents dry  up  into  a  scab,  which  subsequently  falls  off, 
leaving  a  scar  very  much  like  that  seen  after  small- 

eox.  There  is  less  constitutional  disturbance  in 
erpes  than  in  erysipelas.  On  the  other  hand,  the 
patient  is  affected  witn  a  peculiar  numbness,  mingled 
with  pain  which  is  often  very  severe,  and  precedes  the 
eruption,  the  heightened  sensibility  contmuiiu^  louff 
after  the  inflammatory  outburst,  not  passing  beyond 
the  median  line.  The  nerves  of  sensation  appear  to 
play  an  important  part  in  herpes  zoster ;  the  peripheral 
oistribution  of  the  fifth,  from  cold  or  some  such  cause, 
becomes  inflamed,  and  "  the  eruption  succeeds  as  the 
result  of  an  extension  of  the  vascular  excitement  of  the 
cutaneous  tissues  anatomically  related  to  this  network." 

The  intolerable  pain  in  these  cases  is  perhaps  best  Pftin  r». 
relieved  by  a  subcutaneous  injection  of  atropine  or  ^JJj5^ 
morphia,  as  near  the  supra-orbital  foramen  as  possible. 
The  extract  of  belladonna  and  sulphate  of  quinine 
may  be  administered  internally,  and  the  acetate  of 
lead  lotion  applied  over  the  inflamed  portion  of  the 
skin.     In  some  cases,  however,  these  means  fail  to    . 
remove  the  pain,  and  it  has  even  been  recommended 
to  divide  one  or  more  branches  of  the  nerve,  a  method 
of  treatment  I  have  certainly  never  had  to  practise  in 
cases  of  this  kind. 
Mr.  Hutchinson  holds  that  if  the  forehead  only  is 
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affected,  althongli  there  will  be  eruption  on  the  upper 
eyelid,  yet  the  eye  will  not  snffer.  If  the  eruption 
appears  on  the  upper  part  of  the  nose,  there  will  be 
slight  iritis ;  while  if  tne  tip  is  affected,  the  eye  will 
snffer  severely.  These  differences  he  explains  bv  refe- 
rence to  the  anatomical  distribution  of  tne  ophthalmic 
division  of  the  fifth  nerve,  by  which  the  disease  is 
localized.  The  branch  which  supplies  the  tip  of  the 
nose  is  the  one  which  supplies  also  the  opnthalmic 
ganglion,  and  through  it  the  structures  oi  the  eye.* 
After  the  acute  symptoms  of  the  disease  have  passed 
away,  dark  brownish  scars  frequently  remain  to  mark 
the  site  of  the  eruption;  their  colour  subsequently 
fades  into  that  of  the  skin  around  them,  but  the  scars 
themselves  remain  like  those  of  small-pox,  during  the 
remainder  of  the  patient's  lifetime. 


Chrom-hydrosis  consists  in  the  supposed  excretion 
of  an  indigo-blue  material  from  the  surface  of  the  eye- 
lids. The  colouring  matter  is  easily  removed  by  oil 
or  glycerine,  but  not  by  water.  This  disease  mostly 
occurs  among  women  whose  menstruation  happens  to 
be  disordered,  and  their  general  health  more  or  less 
impaired. 

A  remarkable  case  of  this  kind  is  related  by  War- 
lomont,t  which  was  made  the  subject  of  most  careful 
investigation,  and  every  means  taken  to  prevent  the 
practice  of  any  deception  on  the  part  of  the  patient ; 
still,  the  case  is  hardly  satisfactory,  and  cannot  be 
re^^rded  as  affording  unequivocal  evidence  of  the 
existence  of  this  most  singular  disease,  and  doubts 
still  exist  on  the  matter.  Most  surgeons  are  of 
opinion,  and  I  certainly  agree  with  them,  that  chrom- 
hydrosis  is  an  invention  of  hysterical  patients,  the 
colouring  matter  having  been  applied  by  their  own 
hands,  and  being  no  excretion  at  all  from  the  skin  of 
the  eyelids. 

Xanthelasma  Palpebrarum. — These  buff  or  yellow 
patches,  not  very  unfrequently  seen  near  the  inner 


•  Med.  Timet  and  GazeUe,  Oct.  19th,  1867,  p.  432 ;  see  also 
remarks  and  cases  by  Mr.  Bowman,  Oph.  Hosp.  Reports,  vol.  vi. 
p.  1,  1867. 

t  Ophthalmic  Review,  vol  ii.  p.  179. 
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angles  of  the  eyelids,  give  the  patient  considerable 
uneasiness  on  account  of  their  appearance.  The  sub- 
ject has  for  some  time  past  engaged  the  attention  of 
Mr.  Hutchinson.    He  has  arrived  at  the  conclusion — 

That  xanthelasma  never  occurs  in  children ;  whilst  Mr.Hntohm- 
it  is  fairly  common  in  middle  and  senile  periods  of  JJJ^J^J^^ 
life. 

That  in  a  small  proportion  of  very  severe  cases, 
jaundice,  with  great  enlargement  of  the  liver,  is  met 
with. 

The  form  of  jaundice  is  peculiar,  the  skin  becoming 
of  an  olive-brown,  or  almost  black  tint,  rather  than 
yellow,  and  the  colour  being  remarkable  for  its  long 
persistence. 

In  many  cases  in  which  there  has  been  no  jaundice, 
there  is  yet  the  history  of  frequent  and  severe  attacks 
of  functional  disturbance  of  the  liver. 

Xanthelasma  occurs  more  frequently  in  females 
than  in  males,  the  proportion  being  two  to  one. 

In  all  cases  the  xanthelasmic  patches  appear  in  the 
eyelids  first ;  and  not  in  more  tnan  about  8  per  cent, 
do  they  ever  extend  to  other  parts. 

The  patches  invariably  begm  near  the  inner  canthus, 
and  almost  invariably  on  the  left  side. 

It  is  probable  that  of  the  causes  mentioned,  under 
which  the  pigmentation  of  the  eyelids  may  be  dis- 
turbed, disorder  of  the  liver  is  the  most  powerful; 
hence  the  fact  that  the  more  extensive  cases  are  usually 
associated  with  hepatic  disease.* 

TUMOURS  OP  THE  EYELIDS. 

Epithelial  Cancer. — The  lower  lid  seems  to  be  Epithi- 
peculiarly  susceptible  of  this  form  of  disease ;  it  sel-  "^oii. 
dom  appears  before  an  individual  has  reached  the  ase 
of  forty,  and  may  commence   as  a  small  wart-like  A  wart 
growth  in  the  skin  over  the  lachrymal  sac,  and  gra-  **  *"** 
anally  extend  to  the  lower  lid.    At  first  the  affection 
appears  so  insignificant,  and  so  closely  resembles  an 
ordinary  wart,  that  probably  little  notice  is  taken  of 
it.    After  a  time,  however,  the  pimple  or  wart-like 
growth  ulcerates,  and  a  small  mdolent  sore,  with  Sabtaqnent 
raised  edges  and  a  glassy -looking  surface,  appears.  ^o*'»*><>"' 

•  Lancet,  vol.  L  1871,  p.  410. 
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Sooner  or  later  other  nlcers  form  near  the  original 
one,  and,  running  together,  an  unhealthy  sore,  with  a 
red  uneven  base,  results.  The  disease  advances  very 
slowly,  and  the  original  sores  often  appear  for  a  time 
to  have  healed,  a  thin  cicatrix  forming  over  them,  but 
which  is  soon  broken  through  by  the  exudation  of  a 
serous  fluid  from  the  ulcerated  surface.  After  a 
time  the  diseased  action  extends  itself  deep  into  the 
corium ;  it  is  not  always  attended  with  pain,  but  a 
tingling,  itching  feeling  exists  in  the  part.  The  dis- 
ease also  spreads  laterally,  gradually  involving  the 
lower  lid,  and  skin  of  the  cheek,  in  a  mass  of  ulce- 
ration, from  the  surface  of  which  there  is  a  constant 
sanious  discharge. 

The  ulcers  in  their  early  stages  often  appear  dotted 
over  with  a  number  of  little  granules,  in  appearance 
like  millet  seeds,  or  boiled  grains-  of  sago ;  but  the 
essential  feature  of  the  disease  in  this  situation  con- 
sists in  the  abnormal  production  of  cells ;  these  are 
generally  nucleated,  flattened,  thin,  and  scale-like; 
for  the  most  part  being  round  or  oval  in  shape,  their 
outline  irregular,  at  some  parts  linear  or  angular,  or 
extended  in  processes.  They  may  be  recognised 
under  the  microscope  from  an  early  period  of  the 
disease.* 

The  importance  of  forming  a  correct  diagnosis  in 
cases  of  this  description  cannot  be  over  exaggerated ; 
for  epithelial  cancer,  situated  in  any  accessible  part 
of  the  body,  may  be  effectually  cured,  if  completely 
extirpated  by  means  of  the  knife  in  its  early  stages. 
Epithelioma  might  be  mistaken  for  syphilitic,  lupoid, 
or  rodent  ulceration ;  the  two  former  are  amenable  to 
medical  treatment ;  the  latter,  like  epithelial  cancer, 
can  alone  be  cured  by  removing  the  whole  of  the 
diseased  structure. 

Some  years  ago,  I  was  consulted  by  the  late  Rev.  A. 
S.,  of  Tirhoot,  on  account  of  a  small  wart-like  growth 
about  the  size  of  a  split  pea,  situated  on  the  skin  at  the 
inner  angle  of  the  left  eye  *,  its  surface  was  ulcerated, 
and  there  were  several  millet-like  bodies  scattered  over 
the  base  of  the  sore.  Mr.  S.  told  me  he  had  then  been 
troubled  with  this  spot  for  some  eighteen  months,  and 
that  it  would  not  heaL    His  father  had  died  from  what 
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appeared  to  have  been  cancer  of  the  face.  I  scraped 
away  a  little  of  the  tissae  from  the  surface  of  the  nicer, 
and  having  placed  it  under  the  microscope,  found  dis- 
tinct evidence  as  to  its  nature ;  and  I  therefore  at  once 
removed  the  abnormal  growth,  carefully  excising  a  B^rly  re- 
portion  of  the  sound  skin  round  it,  and  also  the  sub-  SSIftj^ 
cutaneous  structure  upon  which  it  grew.  At  the  time 
of  my  patient's  death,  which  occurred  from  fever  some 
five  years  after  the  operation,  there  had  been  no  return 
of  tne  disease.  I  mention  this  case  to  show  the  im- 
portance of  making  an  early  examination  of  the 
elementary  structures  of  a  morbid  growth  of  this  kind. 

In  the  more  advanced  stages  of  epithelial  cancer — in  ^•^•jj  *•■ 
fact,  when  the  whole  of  the  eyelid  and  part  of  the  cheek  "°^^~* 
have  become  a  mass  of  disease,  it  is  still  advisable  to 
remove  it,  applying  a  strong  solution  of  chloride  of 
sine  to  the  surface  of  the  wound.  Apparently  hopeless 
cases  are  recorded,  in  which  this  practice  has  been 
followed  by  satisfactory  results.  If  the  disease  is  left 
to  run  its  own  course,  the  patient  must  inevitably 
sink  under  it. 

SciBBHUS  and  other  forms  of  cancer  occasionally  Scibbkus. 
spring  from  the  eyelids,  but  as  they  differ  in  no  respect 
from  similar  growths  in  other  parts  of  the  body,  it  is 
not  necessary  for  me  to  follow  up  the  subject  m  this 
work. 

Bodent  cancer  most  frequently  attacks  the  skin  of  the  Rodent 
lower  eyelids,  but  I  never  remember  seeing  a  case  of  **°°®'' 
the  kind  among  the  natives  of  India;  the  disease 
nsuallv  begins  as  a  dry  wart,  and  after  the  excres- 
cence nas  been  shed  several  times  the  skin  ulcerates. 
The  ulcer  spreads,  involving  all  the  neighbouring 
structures ;  it  has  usually  a  well-defined  border ;  the 
surface  of  the  sore  is  devoid  of  granulations,  and 
glazed.  There  is  very  little  discharge  from  the  ulcer 
unless  it  happens  to  become  inflamed.  Bodent  ulcer 
seldom  appears  until  after  middle  age.  The  disease 
must  be  entirely  removed  by  means  of  the  knife,  and 
the  surface  of  the  wound  subsequently  smeared  over 
with  the  chloride  of  zinc,  so  as  if  possible  to  destroy 
the  whole  of  the  morbid  CTOwth. 

Warts  not  unfrequenfly  grow  from  the  skin  of  the  Wams. 
lid,  and  if  near  its  free  margin,  they  may  press  upon, 
and  bend  some  of  the  cilia  inwards  against  the  eye- 
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ball.  The  sooner,  therefore,  a  wart  so  situated  is 
removed  the  better ;  it  is  useless  to  waste  time  in  ap- 
plying caustic,  it  should  at  once  be  snipped  off  with  a 
pair  of  scissors. 

HoBNY  Excrescences  are  now  and  then  met  with 
springing  from  the  skin  of  the  lids  ;  they  seem  to  de- 
pend upon  the  secretion  from  a  sebaceous  gland  be- 
coming hardened,  and  fresh  exudations  taking  place 
over  it ;  layer  after  layer  of  the  sebaceous  matter  thus 
drying  over  the  original  deposit,  the  horn-like  mass  at 
length  becomes  of  such  a  size  as  to  disfigure  and  in- 
convenience the  patient  considerably. 

The  same  plan  of  treatment  is  to  be  adopted  as  in 
the  case  of  a  wart :  the  excrescence,  and  the  skin  from 
which^it  appears  to  grow,  being  snipped  off  with  a  pair 
of  curved  scissors. 

Milium. — Accumulations  of  sebaceous  matter  occa- 
sionally occur  in  the  ducts  of  the  subcutaneous  glands, 
forming  little  tumours  on  the  fore  edge  of  the  eyelids, 
resembling  minute  pearls,  situated  beneath  the  epider- 
mis. They  seldom  exceed  a  pin's-head  in  size,  and 
frequently  form  in  groups  of  irregular  shapes  and 
dimensions.  It  is  seldom  necessary  to  interfere  with 
minute  tumours  of  this  kind ;  but  if  it  is  deemed  advis- 
able to  do  so,  the  epidermis  covering  them  may  be 
scratched  with  the  point  of  a  knife,  and  the  contents 
of  the  cyst  squeezed  out. 

Sebaceous  Tumoubs,  only  slightly  larger  than  those 
last  described,  but  which  may  grow  to  the  size  of  a 
split  pea,  and  contain  sebaceous  matter,  are  occa- 
sionally met  with  in  the  skin  of  the  lids,  especially 
among  scrofulous  children.  They  may  be  readily  re- 
moved by  carefully  incising  the  skin  over  them,  and 
then  squeezing  the  cyst  and  its  contents  out  of  its 
nidus.  The  walls  of  these  cysts,  however,  are  by  no 
means  thick,  and  are  almost  sure  to  burst  in  our 
efforts  to  remove  them,  in  which  case  the  remains  of 
the  cyst  should  be  torn  or  dissected  away  from  its 
attachments.  If  this  is  not  done,  the  tumour  is  very 
likely  to  appear  again ;  in  fact,  if  left  to  Nature,  the 
course  they  usually  take  is,  after  growing  to  a  certain 
size,  to  burst  and  give  exit  to  their  contents,  which 
speedily  re-form  so  long  as  the  cyst  remains  intact. 

Large  sebaceous  tumours,  similar  to  those  noticed 
in  other  parts  of  the  body,  sometimes  form  in  the  eye- 
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lids,  roOBt  commoDlT  Bpringine  from  the  perioetemii  of 

the  frontal  bone.  They  genenJly  contain  a  glairy,  fatty 

matter,  and  frequently  also  a  namber  of  haira.    Like 

the  other  forms  of  cystic  tamooTB,  they  give  the  patient 

no  pain  or  inconyenience,  beyond  snchasariaes.inthiB  P*'"''" 

paiticalax  situation,  from  thair  bolt,  which  is  often'"'"'"'*' 

considerable. 

In  excising  a  ttunonr  of  this  kind,  It  is  nell  to  make  'iwnid  b* 
the  incision  from  withoot  inwards,  or  in  a  direction  ■"'■'''' 
parallel  to  the  fibres  of  the  orbicularis,  as  the  morbid 
growth  ia  asnally  sitaated  beneath  this  muscle.     The 
entire  oyatmnetbo  carefully  dissected  away,  and  it  will 
mach  facilitate  the  operation  if  this  is  accomplished 
withont  opening  it.     After  removing  the  tnmonr,  the  "iuwot 
wound  must  be  exposed  to  the  air  till  all  oozing  of  °'™"'*' 
blood  has  ceaaed ;  its  edges  may  then  be  brought  to- 
gether with  sutures,  and  painted  over  with  collodion. 
A  pad  and  bandage  must  subaequetitly  bo  applied  to 
keep  the  parts  at  rest  for  a  few  days.     There  ie  then 
every  chance  of  the  wound  healing  by  the  firat  inteu- 
tion,  a  slight  scar  only  remaining  to  iodicate  tbe  posi* 
tiou  of  the  incision. 

MEiBOifiAK  Ctsi,  Ciula- 
zioH,  oa  Tumor  Tabsi. — 
These  tumours  arise  in  the 
foUiclea  of  the  Ifeibomi&n 
glands,  and  are  therefore  im- 
bedded in  tbe  substance  of 
the  tarsal  cartilage.  As  they 
increase  in  size,  tbey  form 
little  painless  swellings  be- 
neath the  skin  of  the  hd, 
varying  in  size  from  a  split- 
pea  to  a  horse-bean.  They 
are  nnsightly,  and  indnce  a 
disagreeable  stiffness  of  tbe 
lids,  but  beyond  thie  are  „,.  „  , 
harmlew.  On  everting  the  (**'«■"  M«k™iie.) 
lid  from  which  they  spring, 

the  position  of  the  tumonr  is  marked  by  a  circum- 
scribed, yellowiah  white  projection,     (See  Fig.  11.) 

These  tumours  sometimes  become  inflamed,  and 
suppurate,  without  any  apparent  cauae  :  the  abscess, 
havmg  discharged  its  contents,  the  parts  return  to 
their  normal  condition.    But,  in  the  majority  of  in- 
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stances,  it  is  advisable  to  evert  the  lid  thoronglilyy  and 
the  conjunctiva  being  put  on  the  stretch,  so  as  to 
render  the  tumour  prominent,  a  crucial  incision  must 
be  made  into  it  through  the  conjunctiva,  so  that  the 

Should  be     tumour  may  be  well  laid  open,  and  its  contents  scraped 

opened.        Q^t  with  a  small  spatula  or  curette. 

Immediately  after  the  operation  the  wound  fills  with 
blood,  and  the  size  of  the  tumour  may  not  perhaps 
appear  to  have  diminished ;  but  in  the  course  of  a  few. 
days  the  blood  is  reabsorbed,  and  all  traces  of  the 
tumour  disappear. 

Water  There  is  no  necessity  for  any  after-treatment  in  a 

^"■""^f"  case  of  this  kind.  Cold-water  dressing  may  be  applied 
over  the  lids  for  twenty-four  hours,  the  eyes  being 
closed  with  a  pad  and  bandage :  otherwise  the  rough 
surface  of  the  conjunctiva,  rubbing  against  the  cornea, 
may  give  the  patient  annoyance.  It  may  subsequently 
be  necessary  to  attend  to  the  patient's  general  health, 
administering  tonics,  and  otherwise  endeavouring  to 
improve  the  tone  of  his  system ;  for  these  tumours  are 
likely  to  follow  one  another  in  quick  succession,  both  in 
the  upper  and  lower  eyelids,  if  the  patient  is  below  par. 
Calcareous  Concretions  may  form  in  the  ducts  of 
the  Meibomian  glands,  and  may  be  felt  as  small  nodu- 
lated lines  beneath  the  skin  of  the  eyelid.  On  everting 
the  lid,  the  white  deposits  in  the  duct  may  generally 
be  seen  beneath  the  conjunctiva.    These  concretions 

S've  rise  to  a  good  deal  of  irritation  by  rubbing  against 
le  surface  of  the  cornea,  inducing  nypersemia  of  the 
conjunctiva,  which  cannot  bo  cured  till  the  foreign 
substance  in  the  ducts  is  removed. 

The  plan  of  treatment  in  these  cases  is  to  evert  the 
lid  and  slit  open  the  duct,  and  then  with  a  spatula  or 
some  such  instrument,  to  scrape  out  its  calcareous 
contents.  These  concretions  are  very  apt  to  re-form, 
especially  in  districts  where  the  drinking-water  con- 
tams  an  unusual  quantity  of  the  salts  of  nme. 

Fibroma  of  the  eyelids  is  occasionally  met  with  as  a 
small  bony  tumour,  of  very  slow  growth,  but  some- 
times being  exquisitely  painful.     A  ^owth  of  this 
kind  should  be  removed  as  soon  as  possible. 
If mn,  N^vi. — A  naevus  must  necessarily  be  of  small  size 

if  confined  to  the  eyelids.  For  the  most  part,  they  are 
of  congenital  origin ;  and  though,  as  a  general  rule, 
originally  situated  beneath  the  orbicularis,  the  mus- 
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cnlar  fibres  covering  them  gradually  become  absorbed, 
and  the  naByns  then  appears  as  a  small,  soft,  and  oom- 
preesible  tnmoor,  situated  nnder  the  skin,  its  colonr  Deep 
depending  upon  the  preponderance  in  it  of  the  arterial  ^^owr. 
or  yenons  elements :  if  the  latter  are  in  excess,  it  pre- 
sents a  bluish  appearance.    The  blood  may  readily  be 
squeezed  out  of  tne  nsavus,  if  slight  pressure  be  exerted 
oyer  its  surface ;  but  the  sponge-like  mass  refills  and  Sponge-like 
swells  up  again,  as  soon  as  the  compressing  force  is  <»»"<'*«'• 
withdrawn.    In  like  manner,  a  nsevus  becomes  swollen 
and  congested,  if  the  patient  strains  to  any  extent,  as 
in  the  act  of  coughing  or  crying. 

Treatment — Our  object  is  to  obliterate  the  vascular  Treatment, 
network,  of  which  the  nsBvus  is  constituted ;  but  at  the 
same  time,  if  possible,  to  prevent  the  skin  covering  it  spare  the 
from  being  destroyed.    If  this  is  not  provided  against,  "^ 
a  cicatrix  may  form,  which,  in  contracting,  may  evert 
tlie  eyelid.    A  small  naevus  may  often  he  destroyed  Nitric  acid, 
by  puncturing  it,  and  inserting  into  the  Duncture  a 
glass  pen  dipped  in  nitric  acid.    I  am  in  the  habit  of  Wonted 
passing  two  or  three  worsted  threads,  soaked  in  per-  threads. 
chlori&  of  iron,  through  the  base  of  the  tumour,  and 
leaving  them  there  for  a  day  or  two — in  fact,  till  they 
have  excited  some  slight  amount  of  inflammation, 
when  they  should  be  withdrawn.    The  inflammatory 
action  thus  set  up  is  often  sufficient  to  obliterate  the 
vessels  forming  tne  nssvus. 

If  the  nsBvus  is  of  some  size,  it  will  be  better  at  once  I^  l«f««f 
to  inject  a  saturated  solution  of  tannic  acid  in  water  jj^o  «rid, 
into  it.     Its  vessels  must  first  be  emptied  of  blood,  a 
pair  of  Desmarres'  forceps  being  applied  so  as  to  pre- 
vent the  reflux  of  blood  mto  the  tumour ;  the  point  of 
an  hypodermic  syringe  may  then  be  thrust  into  the 
nsevus,  and  the  tissue  injected  with  the  saturated  solu- 
tion of  tannic  acid.    After  a  few  minutes  the  forceps 
should  be  removed,  but,  as  a  general  rule,  it  is  well  to 
keep  ice  applied  to  the  lid  for  some  few  hours  after 
the  injection ;    it  prevents  the  inflammatory  action 
from  running  too  high,  and,  as  I  have  before  remarked, 
sloughing  of  the  skin  is  to  be  avoided.    A  saturated  ®' P^F" 
solution  of  perchloride  of  iron  may  be  used  in  place  of  SjJJn" 
the  tannin,  but  I  think  the  latter  is  more  to  be  de- 
pended on,  and  its  effects  appear  to  be  more  uniform 
than  in  the  case  of  the  perchloride.    I  have  seldom 
found  either  one  or  other  of  the  above  modes  of  treat- 
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ment  fail  to  cure  a  nasvus  of  moderate  size ;  when  they 
are  larger,  it  may  be  necessary  to  cut  off  the  supply 
of  blood  going  to  the  tumour,  by  applying  a  ligature 
Ligatures,  to  its  base,  so  as  to  strangulate  the  mass,  as  described 
by  Sir  W.  Fer^usson  in  his  '*  System  of  Practical 
Surgery,"  to  which  work  T  would  refer  the  reader  for 
further  details  on  the  subject.  Electrolysis  has  of  late 
been  successfully  employed  for  the  cure  of  these  noevi ; 
its  application  is  free  from  pain,  and  it  leaves  no  scar 
or  disfigurement. 
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PARALYSIS   AKD   SPASM   OF   THE   E'i'ELIDS. 

Ptosis,  or  Falling  of  the  Eyemd. — An  inability  to 
raise  the  upper  eyelid  may  occur  in  one  or  both  eyes 
from  any  of  the  following  causes :  first,  it  may  be  a 
congenital  defect ;  secondly,  it  may  depend  upon  a  re- 
laxed state  of  the  skin  and  tissues  of  the  lids ;  thirdly, 
ptosis  may  arise  from  an  injury  to  the  levator  pal- 
pebral muscle ;  fourthly,  it  may  occur  from  a  defect  in 
the  nervous  apparatus  supplying  that  muscle. 

From  whatever  cause  arising,  a  patient  sufiering 
from  ptosis  is  unable,  by  a  voluntary  eflfort,  to  raise 
the  upper  lid  of  the  affected  eye,  but  in  other  respects 
his  vision,  and  in  fact  the  ocular  apparatus  may  be 
perfect.  If  the  ptosis  is  complete,  the  upper  lid,  by 
nanging  over  the  cornea,  obstructs  the  passage  of  light 
to  tne  eye ;  and  hence,  for  all  practical  purposes  the 
sight  is  destroyed  till  the  obstruction  is  removed. 

1.  In  congenital  ptosis  both  eyelids  are  usually 
equally  affected.  For  it«  relief,  an  elliptical  portion 
of  the  skin  of  the  lid  may  be  removed  (vide  Fig.  12, 
p.  106),  the  edges  of  the  wound  being  brought  together 
with  sutures,  and  the  shortening  of  the  lid  thus  pro- 
duced may  enable  the  patient  to  raise  it  sufficiently 
to  admit  the  ravs  of  light  into  the  eye ;  but  in  many 
of  these  cases  the  muscular  fibres  of  the  levator  pal- 
pebroB  are  almost  entirely  wanting,  and  in  spite  of  the 
above  described  operation,  the  lid  still  droops  over  the 
pupil,  interfering  very  much  with  the  perfection  of 
vision.  In  a  case  of  this  description  I  lately  elongated 
the  pupil  downwards  to  the  great  relief  of  the  patient. 
Sucn  cases  may  tax  our  ingenuity  to  the  utmost,  in 
order  to  devise  means  for  their  amelioration ;  but,  for- 
tunately, this  form  of  ptosis  is  rare. 
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2.  Ptosis,  arising  from  an  elongation  of  the  skin  and  2.  Ptoei* 
connective  tissue  of  the  lids,  is  a  more  manageable  J^^^p^ 
affection ;  it  seldom  occurs  except  among  old  people,  tissues, 
or  those  who  have  suffered  from  long-continued  con- 
junctivitis.    In  these  cases  the  connective  tissue  and 

skin  have  been  stretched  to  cover  the  hypertrophied 
mucous  membrane,  while  the  fibres  of  the  levator  pal- 
pebrae  have  become  atrophied  from  senile  degeneration. 
The  contractile  power  of  the  levator  is  seldom,  how- 
ever, completely  destroyed ;  and  considerable  benefit, 
therefore,  frequently   arises   from   excising  an   ellip- 
tical portion  of  the  skin  {vide  Fig.  12),  allowing  the  Excise  a  bit 
wound  to  cicatrize,  and  in  contracting  to  shorten  the  °^"^°- 
lid.    The  state  of  the  conjunctiva  must  also  be  at- 
tended to,  for  in  the  majority  of  these  cases   it  is 
hyx)ertrophied,   and,   in  all  probability,   will   be    im- 
proved by  the  application  of  the  dilute  red  mercurial  Ung.  hyd. 
ointment  to  its  surface  twice  a  day.  "*^' 

3.  Wounds  and  injuries  of  the  levator  palpebrae,  by  3.  Ptosis 
dividing  or  destroying   the  contractile  power   of  the  Jj^^^ 
muscle,  are  likely  to  induce  ptosis.    We  may  endea- 
vour to  rectify   this   state   of  things  by  excising   a 
portion  of  the  skin  of  the  lid  ;  but  the  loss  of  power  in 

the  muscle  will  prove  a  serious  obtacle  to  any  perma- 
nent amendmentw  If,  as  is  most  probable  in  cases  of 
this  kind,  only  one  eye  is  affected,  it  is  advisable  to 
elongate  the  pupil  downwards,  endeavouring  by  this 
means  to  restore  binocular  vision. 

4.  Ptosis,  arising  from  paralysis  of  the  levator  pal-  4.  Paralytic 
pebrsB,  appears  occasionally  to  be  the  result  of  an  P^"'- 
mjury  to  one  of  the  branches  of  the  fifth  nerve,  pro- 
bably affecting  the  motor  nerve  by  reflex  action  from  Beflex. 
the  quadrigeminal  bodies. 

The  same  result  may  follow  malarious  affections  of  Malariom. 
the    supra-orbital  nerve.     In    these  cases  the  optic 
nerve  and  recti  muscles  are  more  or  less  affected,  and 
their  functions  impaired. 

In  those  more  complicated  cases,  however,  where 
the  ptosis  seems  to  depend  on  a  primary  afiection  of 
the  nerve  or  nervous  centre,  we  may  have  to  exert  all 
our  intelligence  and  skill  both  in  referring  the  malady 
to  lbs  true  cause,  and  adapting  our  remedies  to  the 
special  requirements  of  the  case.  We  shall  do  well  to  Byyhilitio 
bear  in  mind  that  syphilis  in  its  various  phases  is  a  ^^^ 
prolific  source  of  disease,  both  in  the  sheaths  of  the  forma. 

h2 
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nerves  and  in  tlie  brain  itself;  nor  must  we  forget  that 
this  form  of  ptosis  may  be  due  to  tumonrs,  to  limited 
apoplexy,  and  many  other  obscare  affections  to  which 
the  nervous  centres  are  liable. 

In  some  instances,  paralysis  of  the  levator  palpebrsB 
is  developed  suddenly,  apparently  from  the  effects  of 
cold.  The  patient  has  probably  been  exposed  to  a 
bleak  wind,  or  slept  in  a  damp  bed,  and  the  next 
morning  on  rising,  finds  that  he  cannot  open  one  or 
other  of  his  eyelids.  Many  of  these  cases  recover, 
but  in  some  instances  progressive  atrophy  of  the 
optic  nerve  supervenes ;  and  it  is  more  than  probable 
that  the  disease,  thongh  attributed  to  cold  or  rheu- 
matism, has  been  in  progress  for  a  considerable  time, 
and  depends  either  upon  embolism  of  some  of  the 
smaller  vessels,  or  fatty  changes  in  the  central  axis  of 
the  nerve,  or  nervous  centre. 

In  the  earlier  stages  of  the  disease,  when  of  mala- 
rious origin,  we  must  not  neglect  the  use  of  drugs ; 
and  we  may  reasonably  hope,  by  attacking  the  mala- 
rious diathesis  in  this  way,  to  stop  the  further  progress 
of  the  local  affection.  With  this  intention,  we  should 
try  the  effect  of  arsenic  combined  with  iron  and 
strychnine,  and  other  reputed  remedies  for  the  cure  of 
malaria. 

We  may  also  employ  counter-irritation  by  an  issue, 
or  blisters  to  the  temples,  as  well  as  administer  nervine 
tonics,  iodide  of  potassium,  and  so  forth,  according  to 
circumstances,  not  neglecting  due  attention  to  the 
condition  of  the  alimentary  canal  and  its  secretions. 

In  other  cases  of  ptosis,  depending  for  instance  on 
cerebral  disease,  the  wasted  musde  may  be  best 
excited  by  means  of  Faradization. 

In  employing  electro-magnetism  for  the  relief  of 
ptosis,  the  posiuve  pole  may  be  applied  below  the  ear, 
and  a  small  piece  of  moist  sponge,  connected  with  the 
negative  pole,  over  the  skin  of  the  closed  eyeHd.  The 
excitation  should  be  weak,  and  never  continued  for 
more  than  a  few  minutes  at  each  sitting.  If  this 
mode  of  treatment  is  likely  to  prove  beneficial,  the 
amendment  generally  becomes  apparent  very  speedily. 
Unfortunately,  this  form  of  paralysis  is  often  slow  in 
its  development,  and  being  attended  by  no  urgent 
symptoms,  the  patient  may  &il  to  apply  for  relief 
until  irreparable  damage  has  been  done  to  the  muscles. 
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Paralysis  op  the  Orbicularis  Palpebrarum  is  less  Pabaltsh 
frequently  met  with  than  ptosis.    When  it  exists,  the  qbbwu- 
patient  may  be  able  to  open  the  affected  eyelid,  but  is  laus. 
nnable  to  close  it  completely ;  and  the  cornea,  being  PreTtoto 
more  or  less  constantly  exposed  to  the  influence  of  the  JjU^jJ,®*^ 
air,  and  of  particles  oi  dost  which  settle  upon  it,  and 
its  nutrition  bein^  at  the  same  time  impaired,  irri-  Oorne* 
tation  and  ulceration  are  apt  to  occur.    The  orbicularis  ">^«"' 
is  seldom  paralysed  alone;   in  almost  all  cases  the 
other  muscles  of  the  same  side  of  the  face,  supplied  by 
the  seventh  nerve,  are  also  affected,  the  sensation  of 
thepart  remaining  perfect. 

The  most  common  causes  of  this  "  Bell's  palsy,"  as  Cold,  • 
it  is  called,  are  exposure  to  cold,  mental  emotions  of  o*****- 
various  kinds,  ana  traumatic  lesions  of  the  nerve; 
under  any  of  these  circumstances  the  paralysis  occurs 
suddenly.    In  other  cases  the  affection  is  developed 
slowly,  and  then  usually  depends  on  some  lesion  of  the 
facial  nerve,  following  syphilitic  or  other  inflammation  STphiUs. 
of  its  sheath,  or  of  the  bony  walls  of  the  aqueductus 
Fallopii ;  or  it  may  be  due  to  otitis,  terminating  in 
necrosis  of  the  petrous  portion  of  the  temporal  bone. 

In  some  few  instances  the  disease  commences  in  the  DIbmm  of 
brain.  M.  Trousseau,  in  referring  to  such  cases,  re-  ^"^* 
marks,  that  -the  "orbicularis  psupebranim  is  never 
paralysed  to  the  same  extent  in  lesions  of  the  hemi- 
spheres of  the  brain,  as  it  is  in  disease  of  the  facial 
nerve ;  hence,  if  a  hemiplegic  patient  is  asked  to  shut 
his  eyes,  he  does  it  compietelv  enough  to  hide  the 
^lobe  of  the  eye,  whilst  the  eyeball  remains  uncovered 
m  cases  of  paralysis  of  the  seventh  pair."*  The  patho- 
logy of  facial  paralysis,  however,  is  an  extensive 
subject,  and  I  can  only  glance  at  those  points  in  its 
history  which  have  a  direct  bearing  on  tne  questions 
before  us. 

As  I  have  already  said,  the  orbicularis  is  often  in-  Uloention 
volved  in  facial  palsy :  consecutive  ulceration  of  the  jj^^ 
cornea  is  very  apt  to  occur,  and  the  eye  may  thus  be 
destroyed ;  and  consequently  it  is  advisable  to  keep  the 
eye  closed  with  a  pad  and  bandage  until  the  orbicu- 
laris has  regained  its  power,  ^oublesome  ladiry- 
mation    is    present    from    an    early    stage    of    the 

*  Bazire's  translation  of  Trousseau's  **  Clinical  Medicine,** 
vol  i  p.  8. 
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affection,  the  lower  lid  no  longer  forming  a  canal  for 
the  tears ;  the  puncta,  moreover,  in  consequence  of  the 
paralysis  of  the  orbicularis,  cannot  assume  their  normal 
position,  but  drop  away  from  the  eyeball,  leaving  the 
tears  to  trickle  down  over  the  corner  of  the  eye.  Very 
many  cases  of  facial  paralysis  recover  of  themselves ; 
perhaps  one  of  the  best  tests  we  possess  of  the  probable 
result  of  a  case,  is  to  ascertain  how  the  affected  muscle 
responds  to  the  electro-magnetic  current.  If  no  con- 
traction of  the  palsied  muscle  takes  place  on  being 
thus  stimulated,  it  is  almost  a  certain  sign  of  the  in- 
curable nature  of  the  disease. 

Although  idiopathic  facial  paralysis  generally  gets 
well  of  itself,  the  cure  mav  be  sometimes  hastened  by 
counter-irritation,  and  exnibition  of  strychnine,  vera- 
trium,  and  the  use  of  Faradization.  In  instances  of  a 
syphilitic  or  apparently  malarious  ongin,  while  em- 
ploying electricity  to  excite  the  muscle  into  action,  we 
should  never  fail  to  administer  iodide  of  potassium, 
quinine,  and  other  drugs,  which  appear  sometimes  to 
exercise  a  direct  influence  on  these  affections. 

Blepharospasmus,  or  spasmodic  closure  of  the  eye- 
lids, is  an  affection  of  the  orbicularis.  This  muscle  is 
especially  liable  to  spasmodic  disorders,  the  levator 
palpebne  being  but  rarely  affected. 

In  certain  cases  of  spasm  of  the  eyelids,  the  contrac- 
tions are  of  a  clonic  kind,  so  that  the  patient  is  con- 
stantly winking ;  or  if  a  portion  only  of  the  muscle 
is  involved,  a  limited  twitching  is  produced.  This 
affection  is  most  common  among  weak  and  irritable 
subjects,  and,  though  unpleasant  enough,  is  generally 
of  no  great  moment,  being  readily  overcome  by  a  tonic 
plan  of  treatment,  and  th6  use  of  a  stimulating  Hni- 
ment.  There  are  cases,  however,  in  which  such  clonic 
contracti(ms  of  the  lids  become  a  permanent  disorder, 
and  these  are  more  troublesome  to  friends  than  to  the 
patient  himself,  who  becomes  unconscious  of,  or  indif- 
ferent, to  them. 

A  far  more  serious  form  of  blepharospasm  is  that  in 
which  the  contractions  are  of  a  tonic  kind,  and  either 
intermittent  or  continuous.  Even  when  intermittent, 
the  disease  is  frequently  most  distressing,  and  attended 
with  absolute  danger  to  the  patient ;  for  he  may  be 
seized  with  a  violent  spasm  of  the  Hds  at  any  moment, 
entirely  destrojdng  his  sight  for  the  time ;   and  sup- 
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posing  that  he  happens  to  be  crossing  a  crowded  street 
at  this  particalar  moment,  he  runs  a  risk  of  being 
thrown  down  and  run  over.     Moreover,  the  affection  is  and  dis- 
in  other  respects  a  most  painful  one,  interfering  as  it  •bliog, 
does  with  work,  and  rendering  the  patient  unfit  for  all 
useful  employment. 

Causes. — Blepharospasm  often  depends  upon  irrita- 
tion reflected  from  the  sensitive  to  the  motor  nerve. 
M,  Wecker  describes  this  affection  under  three  heads, 
according  to  the  source  of  the  irritation : — Firstly,  the  Reflected 
traumatic ;  secondly,  that  depending  on  disease  of  the  i"i**t»oo- 
cornea  or  conjunctiva ;  and  thirdly,  upon  an  affection 
involving  all  the  branches  of  the  facial  nerve. 

In  the  first  class  of  cases,  the  spasm  is  generally  i.  From 
determined  by  the  presence  of  a  foreign  body  on  the  5j^'*" 
cornea  or  conjunctiva,  the  irritation  of  the  branches  of 
the  fifth  nerve,  which  is  thus  produced,  being  reflected 
through  the  seventh  or  motor  nerve  to  the  muscles  it 
supphes.  At  first  the  spasm  is  intermittent,  and  con- 
fined to  the  orbicularis ;  out  eventually  it  becomes  con- 
tinuous, and  may  spread  to  all  the  muscles  of  the  face, 
especially  if  an  attempt  be  made  to  open  the  eyelids 
by  force.  At  first,  perhaps,  one  eye  only  is  affected, 
but  the  other  may  subsequently  become  involved. 

In  the  second  class  of  cases,  the  blepharospasm  may  2.  Pastalnr 
be  caused  by  the  irritation  arising  from  pustular  con-  J?^^**^'*" 
junctivitis,  or  an  ulcer  of  the  cornea.  The  abnormal 
reflex  action  thus  established,  may  persist  even  after 
the  cause  of  it  is  removed.  To  this  class  we  must 
refer  the  spasmodic  closure  of  the  eyelids  in  so-called 
strumous  ophthalmia. 

The  third  class  includes  cases  of  neuralgic  tic  of  the  3.  Neurml- 
fiice,  in  which  the  morbid  condition  of  the  fifth  nerve,  V^- 
especially  its  supra-orbital  branch,  is  propagated  by 
reflex  action  to  the  seventh  pair,  causing  spasm  of  the 
orbicularis.  Malaria,  rheumatism,  sudden  exposure  to 
cold,  irritation  of  the  nerve  by  bony  growtns  in  its 
passage  through  the  skull,  or  faulty  digestion,  may  be 
mentioned  as  some  of  the  mo.st  common  causes  of  this 
form  of  blepharospasm. 

The  Treat inejU  will  of  course  depend  upon  the  nature  Tnatment. 
of  the  disease.    K  the  spasm  is  caused  by  the  presence 
of   a  foreign  body  in  the  eye,  the  offending  particle  Remore 
must  be  removea  as  soon  as  possible ;  and  so  with  ***«•*  cmm. 
affections  of  the  conjunctiva,  we  must  endeavour  to 
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cure  the  local  disease.  But  in  the  third  class  of  cases, 
we  should  try  to  ascertain  which  of  the  branches  of  the 
fiah  nerve  is  principaUj  involved,  and,  as  a  guide  to 
its  discovery,  we  may  exert  pressure  at  different  points 
of  the  surface — for  example,  over  the  exit  of  the  supra- 
orbital nerve,  and  notice  if  it  influences  the  spasm  of 
the  lid ;  or,  again,  we  may  examine  in  the  same  way 
the  inferior  dental  nerve  at  the  dental  foramen,  ff 
we  can  thus  discover  the  point  of  departure  of  the  irri- 
tation among  the  brancnes  of  the  fifth,  we  may  very 
probably,  by  division  of  the  nerve,  interrupt  the  chain 
of  nervous  actions  on  which  the  spasm  of  the  orbicu- 
laris depends.  It  may  be  necessary  to  divide  the  nerves 
on  both  sides  of  the  face ;  and  at  first  ihe  beneficial 
effect  of  the  operation  may  not  be  very  apparent,  but 
gradually  the  spasm  passes  off,  to  the  great  relief  of 
tne  patient.  Unfortunately,  after  an  apparent  cure 
has  been  effected  in  this  way,  the  disease  will  sometimes 
return. 

Among  other  remedies  which  may  be  usefully  em- 
ployed for  the  relief  of  blepharospasm,  are  electricity, 
the  continuous  current  being^  used ;  and  also  the  sud- 
cutaneous  injection  of  morphia.  These  should  always 
be  tried  before  we  have  recourse  to  surgical  interfe- 
rence. The  injection  should  be  made,  in  the  first 
instance,  over  the  branches  of  the  supra-orbital  nerve. 

We  should  never  omit  to  make  a  careful  inspection 
of  the  teeth  in  this  form  of  disease ;  for  the  extraction 
of  a  carious  tooth  may  remove  the  blepharospasm. 
In  like  manner,  the  cicatricial  tissue  of  a  wound,  in- 
volving branches  of  the  fifth  nerve,  may  have  to  be 
dissected  out  to  relieve  the  irritation  it  occasions  in 
the  sentient  fibres.  In  fact,  careful  consideration,  and 
a  judicious  adaptation  of  remedies  will  be  called  for, 
to  enable  us  to  comprehend  and  successfully  meet  the 
various  forms  of  this  very  troublesome  complaint. 


MALFOSITIONS  OF  TH£   EYELIDS  AND  EYELASHES. 

SjrrBOPivx.      Enteofium,  or  an  incurving  of  the  margin  of  the 
.     eyelids,  may  be  partial  or  complete,  and  may  be  con- 
veniently divided  into  two  classes — the  spasmodic,  and 
permanent. 

The  first  is  seldom  met  with  except  amongst  old 
people,  whose  skin  has  become  lax  ana  wrinkled.    We 
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occasionally  see  cases  of  the  kind  resnlting  from  the 
application  of  a  compress  and  bandage,  as  after  the 
operation  of  extraction  of  the  lens. 

The  lower  lid  is  generally  affected  in  instances  of  Oonflned  to 
spasmodic  entropinm :  its  ciliair  margin,  being  curved  ^**^*'  ^ 
inwards  on  itseu,  carries  the  cilia  with  it,  so  that  the 
latter  cannot  be  seen  nnless  the  skin  of  the  lid  be 
retracted,  when  the  cilia  assnme  their  normtQ  position ; 
the  irregular  contraction,  however,  of  the  fibres  of  the 
orbicularis  soon  causes  the  margin  of  the  eyelid  to  be- 
come again  incurved.  There  is  not  only  a  lax  condition  Condition 
of  the  cutis  in  these  cases,  but  the  outer  fibres  of  the  ®'  *^  P"*^ 
orbicularis  lose  their  contractile  power ;  whereas  those 
near  the  mar^  of  the  lid,  acting  with  unusual  force, 
turn  the  cilia  inwards  in  the  way  described.    The  eye- 
lashes being  thus  brought  into  contact  with  the  cornea.  Irritation 
cause  such  an  amount  of  irritation,  that  pathological  ^^i 
changes  gradually  take  place  in  its  fibrous  structure, 
which  end  in  vascular  opacity,  or,  it  may  be,  destructive 
ulceration  of  the  cornea. 

Treatment — Should  the  entropinm  have  arisen  from  Bono?* 
mechanical  causes,  as,  for  instance,  after  the  extraction  *^  ««»••• 
of  a  cataract  from  the  pressure  of  a  bandage  over  the 
eyelids,  it  is  only  necessary  to  remove  the  cause,  and 
after  a  time  the  orbicularis  will  regain  its  functions, 
and  the  lid  be  restored  to  its  normal  state.   This  result 
may  be  hastened  by  first  retracting  the  lid,  and  then 
applying  a  layer  of  collodion,  or  a  strip  of  plaster,  Appljooi- 
aiong  it»  cutaneous  surface,  so  as  to  keep  the  hd  in  its  p^[|^^' 
natural  position. 

In  the  more  inveterate  cases,  whether  depending  on 
mechanical  or  other  causes,  it  will  be  necessary  to  ex-  Bzeiae  • 
cise  an  elliptical  portion  of  the  skin  and  subcutaneous  5^**°  °' 
tissues,  parallel  to  the  free  margin  of  the  lid ;  when 
the  contraction  of  the  tissues  as  they  cicatrize  will,  by 
shortening  the  external  covering  of  the  lid,  retain  the 
ciliary  border  in  its  normal  position. 

One  would  suppose,  from  the  numerous  proceedings  Opflratkm. 
propounded,  that  this  was  a  difficult  operation,  whereas 
nothing  can  be  more  simple.  A  pair  of  entropinm 
forceps  should  be  used  to  pinch  up  a  fold  of  the  skin, 
runnmg  parallel  to  the  ciHary  margin  of  the  lid,  which 
may  then  be  excised  with  curved  scissors  {vide  Fig.  12). 
The  amount  of  skin  to  be  removed  will  depend  upon 
the  extent  of  the  entropinm,  and  may  \)e  \vid%<^  ^1  Vs 
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noticing  if  the  fold  seized  between  the  blades  of  the 
forceps  is  safficient  to  restore  the  cilia  to  their  normal 
position.      Care   mnst   be 
FiQ.  12.  taken  to  avoid  wounding 

the  puncta;  in  fact,  it  is 
seldom    advisable    to    re- 
move  the  skin  towards  the 
inner  angle  of  the  eye ;  for 
although  the  punctnm  may 
not  be  wounded,  it  may  w 
everted  by  the  contraction 
of    the   cicatrix,   and   will 
thus  inconvenience  the  pa- 
tient, the  tears  not  hemg 
able  to  escape  through  the  puncta,  and  a,  watery  eye 
results.     This  accident  may  bo  avoided  by  preeerving 
the  skin  in  the  situation  indicated. 

Pernmne-nt  enfropium  differa  from  the  spaBmodic 
form,  in  that  the  incurving  of  the  lids  depends  upon 
changes  in  their  structure,  very  often  caused  by 
graanluT  conjunctivitis.  It  may  also  occur,  among 
old  people,  from  the  eyeball  sinking  into  the  socket  j 
the  palpebral  border  of  the  orbicularis  is  then  very  apt 
to  become  inverted.  The  opper  and  lower  lids  are 
equally  subject  to  this  form  of  malposition,  and  one  or 
both  eyes  may  be  affected. 

As  I  have  above  remarked,  in  the  majority  of  cases, 
permanent  entropium  results  from  the  effects  of  gra- 
nular conjunctivitis,  wbiob  leads  to  the  formation  of 
cicatrices  of  the  mucous  and  aubmncous  tissues ;  these 
cicatrices  in  contracting,  shorten  the  tarsal  cartilage 
from  side  to  side,  as  well  as  from  above  downwards,  so 
that  the  ciliary  margin  of  the  affected  lid  is  torned 
inwards,  in  consequence  of  the  increase  in  the  natural 
curvature  of  the  cartilage.  The  lid  affected  in  this  way 
thus  becomes  shortened  from  side  to  side,  and  its 
mucous  membrane  is  generally  much  hypertrophied ; 
it  is  evidently  impoBsible,  in  the  presence  of  so  much 
structural  change,  to  restore  the  cilia  to  tbeir  normal 
position  by  retracting  the  skin  of  the  lid,  as  in  the 
spasmodic  form  of  entropium. 

In  permanent  entropium  the  eyelashes  are  often 
destroyed,  a  few  irregular  and  distorted  cilia  alone 
remaining.  These  stumps,  however,  by  constantly 
rubbing  againat  the  surface  of  the  cornea  each  time  the 
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eye  is  opened  or  closed,  produce  sncli  an  amount  of 
irritation,  that  the  transparency  of  the  cornea  is  gra- 
dually lost,  and  the  signt  for  all  practical  purposes 
destroyed. 

Occasionally  we  meet  with  inversion  of  the  free 
margins  of  the  eyelids,  following  the  chemical  action  Entropiam 
of  lime  or  some  such  material  falling  into  the  eye,  and  ^°^  "™** 
which  has  caused  sloughing  of  the  conjunctiva,  the 
formation  of  a  cicatrix,  and  consequently  entropium. 

The  Treai'ment  of  Permanent  Entropium  consists  in  Treatment. 
either  removing  the  cilia  together  with  their  bulbs,  so  RemoTe  or 
as  to  prevent  their  rubbing  against  the  cornea  for  the  «^®f*  *J»® 
future,  or  else  excising  a  portion  of  the  skin,  and  groov-  ®^       **' 
ing  the  tarsal  cartilage,  so  as  to  restore  the  margin  of 
the  lid  to  its  normal  position.* 

The  excision  of  the  cUia  and  their  bulbs  is  to  be  Szoinon  of 
managed  as  follows : — A  pair  of  Desmarres*  forceps  ^^^^ 
having  been  applied  to  the  lid,  an  incision  is  made 
through  the  skin  and  subcutaneoas  tissues,  down  to 
the  tarsal  cartUage,  parallel  to,  and  about  one-eighth 
of  an  inch  from  the  margin  of  the  lid.  The  extremities 
of  this  cut  are  to  be  carried  down  to  the  free  edge  of 
the  Hd,  and  the  small  flap  of  skin,  enclosed  within  the 
incisions  thus  made,  is  to  be  dissected  away  from  the 
tarsal  cartilage,  together  with  the  subcutaneous  tissue 
and  bulbs  of  the  cilia.  The  wound  must  be  carefully 
cleaned  and  examined  for  any  remaining  bulbs  of  the 
cilia,  which  should  be  removed.  Cold-water  dressing 
may  then  be  applied  till  the  wound  has  healed. 

If  it  is  not  thought  advisable  to  destroy  the  cilia,  the  Operation 
following  operation  may  be  resorted  to: — Desmarres'  JjJ^SJthe 
forceps  havmg  been  adjusted  to  the  lid,  an  incision  is  cilia, 
to  be  made -through  the  skin  and  subcutaneous  tissues, 
down  to  the  tarsal  cartilage,  parallel  to  and  about  the 
sixth  of  an  inch  from  its  ciliary  border,  taking  care  to 


•  In  considering  the  operative  proceedings  advocated  for  the 
cure  of  chronic  entropium  and  ectropium,  the  author  has  been 
obliged  to  confine  his  remarks  to  the  operations  he  has  himself 
practised  :  for  were  he  to  attempt  to  describe  them  all,  it  would 
occupy  more  space  tlian  could  bo  spared  in  a  work  of  this 
kind.  The  reader  nuvy  consult  on  the  subject  "  Arch,  ftir  Oph." 
X.  2,  p.  221 ;  and  the  third  volume  of  the  Ophthalmic  Review, 
p.  299,  where  A.  von  Grafe's  method  of  operating  in  these  cases 
IS  described,  and,  like  all  the  handiwork  of  that  eminent  oculvat^ 
doubtless  demands  our  attention. 
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keep  clear  of  the  bulbs  of  tbe  eyelashes.    A  second 
incision  is  to  be  made  of  the  same  depth  parallel  to  the 
first,  and  abont  a  quarter  of  an  inch  from  it,  and  join- 
ing it  at  either  extremity.    These  incisions  are  then  to 
be  deepened,  but  cutting  obliquely  downwards  into  the 
OrooTing      tarsal  cartilage,  so  as  to  form  a  groove  in  its  substance, 
^^i^H^      and  the  skiu,  subcutaneous  tissue,  and  cartilage,  con- 
tained within  the  above  incisions,  are  to  be  dissected 
away.    The  object  of  this  operation  is,  in  fact,  to  cut 
an  elongated,  wedge-shaped  piece  out  of  the  skin  and 
tarsal  cartilage,  so  that  when  the  edges  of  the  wound 
have  united,  tne  incurved  palpebral  margin  of  the  lid 
will  be  everted,  and  resume  its  normal  position.    In 
this  operation  care  must  be  taken  not  to  wound  the 
puncta,  or  cause  them  to  become  everted  by  removing 
the  integument  about  them.* 
As  entropium  is  frequently  comphcated  and  aug- 
Sborteniog    mented  by  a  shortening  of  tne  tarsal  cartilage  from 
Mtod^'     ^^^®  ^  ^^^®»  ^^  necessarity  follows  that  the  longitudinal 
sore.  diameter  of  the  palpebral  fissure  becomes  lessened  in 

these  cases;  hence,  as  I  shall  further  explain  when 
describing  the  mode  of  treating  vascular  opacities  of 
the  cornea,  ib  is  often  necessary  to  elongate  the  con- 
tracted fissure,  by  slitting  up  the  outer  commissure 
of  the  eye,  as  far  as  the  orbital  process  of  the  malar 
How  oor-      bone,  and  keeping  the  lips  of  the  wound  apart,  until 
reoted.         their  edges  have  cicatrized ;  there  will  then  oe  no  fear 
of  their  again  uniting,  and  the  palpebral  fissure  will 
remain  permanently  elongated. 
Opcntion.        The  following  is  the  method  of  proceeding : — ^Ailer 
dividing  the  external  commissure,  the  edges  of  the 
wound  must  be  tied,  the  upper  to  a  fold  of  tne  integu- 
ment of  the  forehead,  and  tne  lower  to  the  cheek,  so  as 
to  keep  the  lips  of  the  incision  apart,  converting,  in 
fact,  tne  primary  horizontal  wound  into  a  veixical 
one.    This  is  represented  in  Fig.  13,  where  sutures 
are  supposed  to  be  passed  through  the  thickness  of 
the  lid  at  the  extremity  of  the  cut,  and  tied  to  folds  of 
skin  as  above  directed.     So  long  as  these  sutures  can 
be  retained,  the  edges  of  the  incision  evidently  cannot 
Pnotioftl      unite ;  in  practice,  however,  we  find  it  very  difficult  to 
objeotionB.    g^^  q^j.  patients  to  submit  to  this  treatment ;  the  pain 

•  Streatfoild,  '*  On  Qrooving  the  Fibro-Cartilage/'  Ophthalmic 
Jlot/fitai  Jfeportii  vol.  i.  p.  128. 
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mad  inoonTenience  iliej  endure  ia  very  great,  and 
though,  nndoiibtedlTi  the  proceeding  is  moat  beneficial 
if  it  can  be  carriea  ont,  Btill  it  p      m 

ia  desirable  that  some  simpler  ' 'o-  ^ 

meane  sbcnld  be  devised  for  at- 
taining the  same  end.  This 
*  may  te  very  imperfectly  accom- 
pushed  by  slittmg  ap  the  com- 
mistmre,  and  then  uniting  the 
oonjnnctival  and  cutaaeoiiB 
edges  of  the  wound  by  means 
ot  sereral  sutnTes. 

Pagenst«cher,  after  dividing 
the  external  commisHore,  takes 
np  a  horiTontal  fold  of  skin 
and  orbicnlaris  mTiscle  with  a 
pair  of  forceps,  and  then  passes 

■ererol  Ijgatnrea  through  the  base  of  the  fold,  allowbg 
them  to  ulcerate  their  way  ont  through  the  skin  ;  the 
dcatricea  thus  formed  produce  permanent  everaion  of 
the  incurved  lid.  In  pasaiuK  the  ligatures  through  the 
fold  of  akin,  the  point  of  the  needle  ia  to  be  entered 
close  to  the  external  surface  of  the  tarsal  cartilase, 
and  its  point  brought  out  at  the  edge  of  the  lid ;  the 
ligatnre  ia  to  be  firmly  tied,  and  allowed  to  Buppnrate 
out,  which  it  generally  does  in  aix  or  eight  days. 
Water-dressiDg  may  lie  applied  subsequent  to  the 
operation. 

EcTBOFIDV,  OR  EvEBslOK  OF   THE  EYELnm,  may  be  S<rno- 
divided  into  three  clasaes.     Ist.  Temporary  eversion  ""'" 
of  the  lida,  depending  naually  on  pnmlent  conjnncti-  JI^^S* 
vitis.    2nd.  Ectroptnm  arising  from  hypertrophy  of 
the  conjunctiva.    3rd.  Ectropioin  from  the  contraction 
of  a  cicatrix,  the  akin  of  the  lid  having  been  destroyed 
either  by  an  injnrj,  or  from  disease. 

1 .  The  first  form  of  ectropium  generally  arises  under  i.  T«mpo- 
the  following  circumatancea : — In  cases  of   purulent  "T- 
coniunctivitis,  the  mucons  membrane  may  be  so  much  Fm  sod- 
swollen  that  the  free  margin  of  the  lid  is  fon»d  away  j™<*wito. 
from  the  eye,  to  such  an  extent  as  to  become  doubled 
back  upon  itself,  in  precisely  the  same  way  as  if  we 
had  everted  it  for  the  parpoae  of  examining  Uie  pal- 
pebral conjunctiva.    Under  these  circomstances  the 
fibres  of  the  orbicnlarisi  at  the  line  of  OTeimctn.  c^  "^ 
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lid,  form  a  constricting  band,  which,  by  pressing  on 
the  vessels,  impedes  the  circulation  of  blood  through 
them,  and  the  everted  conjunctiva  may  in  conse- 
quence slough  away,  irreparable  injury  being  done  to 
the  eye.  Among  young  children  suffering  from  puru- 
lent conjunctivitis,  this  form  of  ectropium  is  especially 
likely  to  occur,  the  lids  having  been  everted,  perhaps 
in  dropping  some  lotion  into  the  eye,  and  no  trouble 
taken  to  restore  them  at  once  to  their  natural  position. 
Tlie  Treatment  of  this  form  of  eversion  of  the  Hds, 
consists  in  scarifying  the  swollen  and  everted  con- 
junctiva, so  as  to  empty  its  vessels  of  blood,  after 
which  a  little  gentle  pressure  on  the  swollen  lid  will 
reduce  the  oedema  of  the  part,  and  the  lid  may  then 

generally  be  returned  to  its  natural  position  with  ease, 
ut  in  some  cases  may  have  to  be  retaiped  there 
with  a  pad  and  bandage  applied  over  the  eye  for 
twenty-four  hours.  The  dressmg  should  be  removed 
from  time  to  time,  to  enable  us  to  clean  the  eye,  and 
apply  the  necessary  remedies  for  the  cure  of  tne  con- 
junctivitis. 

2.  The  second  form  of  ectropium,  arising  from  hy- 
pertrophy of  the  conjunctiva,  is  often  thus  produced  : — 
Among  aged  j>eople  the  skin  of  the  lids  becomes  lax, 
and  the  pnncta  no  longer  fit  closely  against  the  globe, 
and  the  tears  are  retained  in  contact  with  the  eye. 
The  lacus  lachrymalis  being  thus  always  full  of  tears, 
considerable   irritation  of  the   mucous  membrane  is 

•  excited,  and  chronic  inflammation  and  hypertrophy 
of  the  conjunctiva  are  ultimately  induced ;  the  thick- 
ened mucous  membrane  then  forces  the  lids  away 
from  the  eye,  and  ectropium  results.  The  eversion  of 
the  Hd  is  usually  augmented  under  these  circumstances 
by  inflammation  and  ulceration  of  the  skin  at  the 
inner  angle  of  the  eye,  caused  by  the  irritation  of  the 
tears  constantly  flowing  over  it,  and  the  efforts  of  the 
patient  to  keep  the  part  dry. 

Another  cause  of  this  form  of  ectropium — ^brought 
about,  however,  in  precisely  the  same  way — is  a  partial 
paralysis  of  the  fibres  of  the  orbicularis  muscle :  the 
lower  lid  droops  away  from  the  eye,  the  puncta  are 
everted,  and  nypertrophy  of  the  conjunctiva  and 
ectropium  follow. 

Eversion  of  the  lid  occasioned  by  chronic  irritation 

and  thickeniDg  of  the  mucous  membrane,  whether 
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arising  from  the  causes  now  mentioned  or  any  other — 
as,  for  instance,  tinea  ciliaris — in  course  of  time  not 
only  induces  a  permanent  eversion  of  the  tarsal  carti-  Changes  in 
lafife,  but  also  a  lengthening  of  the  lid  from  side  to  {JjiJ^ 
side.     The  exposed  mucons  membrane  becomes  con-         * 
verted  into  a  thickeued  reddish  mass,  assuming  very 
much   the  characters   of  the   skin.     The  disease  is, 
therefore,   not    only   very  unsightly,   but    since  the 
patient  is  unable  to  close  his  eye,  dust  and  dirt  get 
lodged  on  the  cornea,  and  these,  together  with  tibe  •od  cornea, 
contact  of  the  air,  produce  vascular  opacity,  and  it 
may  be  destructive  ulceration  in  the  cornea,  or  even 
changes  in  the  deeper  structures  of  the  eye. 

Treatme^U. — In  the   first  instance,  in  slight  cases.  Treatment, 
we  may  try  the  efiects  of  the  red  precipitate  ointment,  Ung.  byd. 
applied  over  the  ectropium  and  along  the  margin  of  o**  '"**• 
tne  lids,  twice  a  day.     If  this  does  not  succeed,  the 
ectropium  should  be  still  further  everted  by  traction  on 
the  neighbouring  skin,  and  the  conjunctiva  having 
been  dned,  a  glass  rod,  wetted  with  nitric  acid,  should  Nitric  add. 
be  drawn  over  the  surface  of  the  mucous  membrane, 
parallel  to  and  about  the  eighth  of  an  inch  distant 
from  the  margin  of  the  lid.     Immediately  after  this 
application,  a  stream  of  water  must  be  syringed  over  How  to 
tne  part,  so  as  to  wash  away  the  excess  of  nitric  acid  *PP^y  **• 
remaining  on  the  conjunctiva ;  and  a  little  sweet  oil 
having  l>een  smeared  over  the  surface,  the  lid  is  to  be  . 
kept  carefully  closed  with  a  pad  and  bandage.    It  will 
generally  be  necessary  to  repeat  this  application  once 
a  week  for  a  month,  before  the  desired  result  will  be 
attained.      The  conjunctiva  seldom   sloughs,  as  we 
might  suppose  it  would  do,  after  the  application  of 
the  acid,  out  a  sufficient  amount  of  contraction  gra- 
dually takes   place  in  the  hypertrophied  tissues  to 
overcome  the   ectropium,  and  restore  the  lid  to  its 
normal  position.     It  may  not  happen,  however,  that 
even  then  the  lid  fits  accurately  enough  against  the 
eyeball  to    allow  the    lachrymal    secretion  to  pass 
tnrough  the  punctum ;  and  it  may  therefore  be  neces- 
sary subsequently  to  slit  open   the   canaliculus,  as  Slitting  the 
described  in  the  next  chapter.     In  place  of  nitric  acid,  ^JJ?" 
any  other  escharotic,  as,  for  instance,  nitrate  of  silver, 
may  be  employed. 

In  old  standing  cases,  caustics  often  fail,  and  it 
then  becomes  necessary  to  excise  an  elliptical  '\^x\a.oti 
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of  the  everted  conjnnctiya,  extending  along  tHe  breadth 
of  the  lid,  and  parallel  to  its  ciliary  margin.  The 
amonnt  of  conjunctiva  to  be  removed  wifl  depend 
upon  t^e  extent  of  the  displacement ;  in  fact,  we  mnst 
excise  a  fold  of  the  mucons  membrane  in  ectropinm, 
in  precisely  the  same  manner  as  we  remove  a  portion 
of  skin  in  certain  cases  of  entropinm;  all  that  is 
required  is,  when  the  wound  heals  and  contracts,  that 
the  everted  lid  shall  be  drawn  back  into  apposition 
with  the  eyeball.  After  the  operation,  the  eye  must 
be  closed  with  a  pad  and  bandage. 

I  have  already  observed  that,  in  old  standing  cases 
of  ectropium,  tne  tarsal  cartilage  is  apt  to  become 
elongatea  from  side  to  side.  In  this  condition  of  the 
parts,  it  would  be  useless  simply  to  excise  a  portion  of 
the  conjunctiva;  to  correct  this  malposition  one  of 
the  following  operations  may  be  resorted  to : — 

In  old  cases  accompaniea  by  hypertrophy  of  the 
long-exposed  conjunctiva,  we  excise  with  a  oistoury, 
or  strong  scissors,  an  elliptical  piece  of  the  conjunctiva, 
proportionate  to  the  degree  of  hypertrophy  of  the 
mucous  membrane,  parallel  to  the  inferior  (become 
superior)  margin  of  the  tarsal  cartilage,  and  one  line 
distant  from  it.  We  pass  three  strong  waxed  ligatures 
through  the  lips  oi  the  resulting  wound,  using  a 
curved  needle  with  a  large  eye;    ooth  ends  of  each 

thread  are  then  passed  to- 
gether through  tne  eye  of 
its  needle,  and  the  needle 
is  guided  along  the  nail 
of  the  left  index  finger,  be- 
tween the  eyeball  and  the 
eyelid,  made  to  penetrate 
tne  conjunctiva  at  its  angle 
of  reflection  from  the  globe, 
and  brought  out  as  high 
up  as  possible  through  the 
skin.  The  two  ends  of  each 
ligature  are  then  crossed  over  a  bit  of  plaster,  and 
tied  close  under  the  arch  of  the  orbit,  as  snown  in  the 
annexed  figure.  Chloroform  should  be  given  in  this 
operation.  Cold  compresses  must  subsequently  be 
employed  to  keep  down  the  inflammation,  and  the 
ligatures  removed  at  the  end  of  three  days.* 


Fio.  U. 
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In  ectropion  of  the  lower  lid,  caused  by  elongation 
of  its  free  border,  and  also  of  the  tarsal  cartilage,  the 
lid  must  be  rendered  tense  in  a  horizontal  direction, 
and  at  the  same  time  lifted  up,  if  we  hope  to  make  it 
fit  the  eyeball  a^in.  The  simple  narrowing  of  the 
palpebral  fissure  is  almost  always  insufficient.* 

If  the  ectropion  be  accompanied  by  no  very  great 
shortening  of  the  integument,  and  if  the  margin  of  the 
lid  is  in  other  respects  normal,  the  excision  of  a  trian-  Ezduon  of 
gular  flap,  from  the  outer  portion  of  the  lid,  and  closing  Jjfer  •ngle 
the  wound  by  sutures,  is  generally  sufficient.  Fortius  of  eye. 
purpose  the  edges  of  the  lids  in  tne  outer  commissure 
are  slit  up  with  a  scalpel.  Then  a  triangular  flap  of 
integument  is  dissected  away,  as  shown  in  Fig.  15 ; 
and  the  edges  of  the  wound  are  united  by  suture,  and 
a  protective  bandage  applied  until  adhesion  has  oc- 
curred. In  order  to  lessen  the  stretching,  it  is  weU, 
before  closing  the  wound,  to  separate  the  inner  edge  of 
the  skin  from  the  tissue  beneath  for  a  little  distance, 
particularly  if  the  subcutaneous  tissue  is  somewhat 
thickened  from  previous  irritation.  It  is  also  advis- 
able to  diminish  the  tension  of  the  parts  by  keeping 
them  drawn  together  by  strips  of  plaster. 

If  we  wish  to  secure  great  elevation  of  the  lid  and 
of  the  commissure,  we  should  close  the  lids,  bring  the 
lower  one  into  a  normal  position,  then  the  border  is 
put  slightly  on  the  stretch  in  a  horizontal  direction. 
We  should  then  mark  with  ink  the  two  points  of  both 
the  edges  of  the  Hds,  where  both  lid-margins  fit  each 
other,  when  they  are  in  a  normal  position,  and  there 
is  a  slight  amount  of  tension  of  the  lower  Hd  outwards. 
Then,  uie  lids  being  kept  in  the  position  described,  the 
integument  over  the  outer  commissure  is  lifted  up  in 
a  horizontal  fold,  and  as  much  of  the  integument  of 
the  lower  lid  very  gradually  fastened  between  the 
fingers  as  is  necessary  to  bring  the  lid  into  its  normal 
position,  and  to  elevate  the  outer  commissure  to  the 
level  of  the  inner  angle.  When  the  breadth  of  this 
horizontal  fold  of  integument  is  also  indicated  by  two 
lines  parallel  to  the  margin  of  the  lid,  we  excise  the 


•  '^  Treatise  on  the  Diseases  of  the  Eye."  By  Carl  Stellwag 
Ton  CarioD,  translated  by  D.  E.  Uackley  and  D.  B,  8t«  JoVsiA. 
Boosa,  p.  402 ;  London,  B.  Hardwicke,  1868. 

I 


114  DISEASES  OF  THE   EYELIDS. 

portion  of  the  integument  within  the  described  boun- 

Btiptoftb*      While  one  assistant  holds  the  head  of  the  patient, 

oprruvm.      ^uij  another  restrains  the  bleeding,  the  operator  (see 

Fig.  15}  pnabes  a  small  hom-spatula  nniier  the  onter 

FiQ.  15,  it    up    from    the 

^lobe,  and  splits 
it  into  two  layers, 
first  thrusting  in 
a  broad,  lance- 
shaped  tnife  im- 
mediately in  front 
of  the  fascia  tar- 
Ho-orbi talis,  and 
then  enlarging 
the  wound  with 
a  scalpel  on  both 
lids,  np  to  the 
verticalbonndary 
lines  a  and  b. 

When  this  in- 
tra-marginal 
splitting  is  done 
sufficiently,     the 
upper  margin  ot  the  lid  are  pared 
rd  from  the  vertical  boundary  line, 
tor  about   one- 
half   to    three- 
quarters 
Ime,  by  i 
zontal  is 
The      whole 
hreailth  of  this 
incision  falls  be- 
hind the  laehe?. 
iS-e  Fig.  15,) 

The 

tal  incision  is  to 

be  made  at    a 

greater  or   less 

distance      from 

the  edge  of  the  lid,  according  ae  the  outer  commisnure 

is  to  be  more  or  less  elevated ;  hut  it  should  always 

be  BO  made  that  the  two  ran  together  ut  an  acute 
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angle.  The  integument  is  dissected  up,  and  the 
wound  closed  by  three  or  four  sutures.  The  first 
suture  is  placed  dose  to  the  vertical  boundary  line. 
(Fig.l5».) 

In  order  to  lessen  the  tension,  strips  of  adhesive  Subsequem 
plaster  as  well  as  the  protective  bandage,  may  be  used.  '"*^-»'^"'' 
These  are  fastened  on  the  cheeks  and  forehead,  draw- 
ing up  the  integument  lying  between  them. 

When  there  is  a  very  great  difference  in  the  length 
of  the  edges  of  the  lids,  the  result  of  the  operation  is 
endangered  by  the  bulging  forward  of  a  large  fold  of 
the  cartilage  and  the  fascia  under  the  suture.  It  is, 
therefore,  advisable,  after  the  separation  of  a  circum- 
scribed flap,  to  cut  out  a  piece  of  the  cartilage 
next  to  the  outer  commissure,  whose  base  is  about 
the  same  size  as  the  difference  in  the  length  of  the 
edges  of  the  lids.  The  edges  of  the  incision  in  the 
cartilage  and  the  fascia  should  then  be  included  in  the 
suture. 

3.   Ectropium,  arising  from   the  contraction   of  a  3.  Eotro- 
cicatrix  of  the  skin,  is  often  a  most  troublesome  defor-  SciSfriceJ!* 
mity  to  overcome.     It  matters  not  if  the  cicatrix  has 
been  formed  by  a  wound  or  a  burn,  if  it  involves  the 
skin  of  the  lid  it  is  almost  sure  to  be  followed  by  ectro- 
pium and  its  consequences.     The  treatment  to  be  pur- 
sued in  these  cases  consists  in  freeing  the  lid  from  the  Set  free 
contracting  bands  of  the  cicatrix;  it  is  evident  that  *^^**® ^*'* 
simply  excising  a  portion  of  the  conjunctiva  will  not 
effect  this  object. 

In  slight  cases  it  may  only  be  necessary  to  make  an  Operation 
incision  through  the  integument,  parallel  to  the  ciliary  JJ^aea.  ^ 
margin  of  the  lid,  and  of  such  an  extent  as  will  enable 
us,  by  dissecting  the  subcutaneous  tissue  from  the 
cartilage,  to  separate  it  from  the  adhering  cicatrix. 
The  lid,  being  freed  in  this  wav  from  the  cicatricial 
tissue,  may  be  closed,  and  should  be  kept  in  this  con- 
strained position  by  passing  a  suture  through  its 
edge,  and  tying  it  down  to  a  fold  of  the  skin  of 
the  cheek,  or  forehead,  according  as  the  upper  or 
lower  lid  has  been  operated  on ;  or  in  some  cases,  a 
well-applied  pad  ana  bandage  will  answer  the  same 
purpose. 

In  more  severe  cases,  the  operation  recommended  by  in  sererer 
Mr.  Wharton  Jones  should  be  resorted  to.     Sa^\voft- 
ing  the  upper  lid  to  be  everted  and  boxiu^l  (io'WTi  Vi  "Oti^ 
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sapra-orbital  ridg«,  Mr.  Joiiei  directs*  thnt  two  con> 
verging  incisions  should  be  made  through  the  skio, 
from  over  the  angles  of  the  eye  upwards  to  a  point 
where  they  meet  [vide  Fig.  16),  somewhat  more  than 
an  inch  from  the  adherent  ciliary  marK>n  of  the  eye- 
hd.  By  pressing  down  the  triangalai  flap  thus  made, 
and  cutting  all  opposing  bridleu  A  cellntar  tisane,  but 
without  separating  the  dap  from  the  snlnacent  parts, 
we  shall  be  able  to  bring  down  the  eyelid  nearly  into 
its  natural  situation,  by  the  mere  stretching  of  the 
subjacent  cellular  tissne.     A  piece  of  the  everted  con- 

t'onetiva  should  be  snipped  off.  The  edges  of  the  gap 
;ft  by  drawing  down  tie  flap  arc  now  to  be  brought 
together  by  entnres,  and  the  eyelid   retained  in  its 

f  roper  place  by  plasters,  and  a  compress  and  bandage. 
ig.  16  represents  this  operation  for  the  lower  lid. 


Other  surgeons  recommend  that  the  cicatrix  should 
be  separated  from  the  lid.  and  a  piece  of  healthy  in- 
tegument, from  the  cheek  or  forehead,  transplanted 
into  its  place.  Ot  the  operation  proposed,  that  known 
as  Dioffenbach's  is  generally  to  be  preferred,  though  it 
is  almost  impossible  to  lay  down  any  rules  strictly  ap- 
plicable to  all  instances  ;  each  cate  requiring  some 
special  modification,  which  the  still  and  ingenuity  of 
the  surgeon  must  supply  at  the  time  of  the  operation. 

Dieffenhach's  operation  is  performed  as  follows  ; — 
The  cicatrix  is  first  to  be  dissected  away,  so  as  to  leave 
a  triangular  wound  having  its  base  towards  the  margin 

id  Surgery,"  by  T.  Whrnrlon  Jones, 
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of  the  lid,  the  line  of  the  ciliary  border  of  the  lid  and 
tarsal  cartilage  being,  it  possible,  [ireBerTeJ.  But  if 
these  hare  been  destroyed,  the  conjunctiva  alooe  re- 
maining, it  is  to  be  dissected  ont  and  laid  over  the 
eyeball.  The  sargeon  then  makes  an  incision  {eee 
Fig-  17),  through  the  sonnd  skin  and  eubcutaneous  Ti 
tisanes,  extending  from  one  or  other  of  the  angles  of  ^ 
the  base  of  the  triangular  wound  already  made,  accord- 
ing to  the  situation  of  the  cicatrii.  From  the  outer 
extremity  of  this  incision,  a  second  one  is  to  be  carried 
parallel  to  the  edge  of  the  triangular  wound ;  the  en- 
closed flaip  is  then  to  be  dissected  from  off  the  subca- 
taueons  tissne,  and  being  transposed,  is  to  be  fitted 
into  the  gap  left  by  the  cicatrix  ;  the  mai^in  of  the 
transplanted  skin  is  then  to  be  carefully  united  to  the 
edges  of  tbi^  nound  by  fine  sutures.     Water  dressing  s< 


should  be  subsequently  applied,  and  tlie  part  kept 
at  rest.  The  flap  may  be  formed,  half  from  one  side 
of  the  cicatrix,  and  half  from  the  other  side,  but  under 
any  circnmstancea  it  must  be  considerably  larger  than 
tbe  gap  it  is  intended  to  fill ;  in  fact,  one  is  hardly  pnoiat: 
likely  to  err  in  making  too  large  a  Qap.  but  mistakes 
are  otUn  made  in  transplanting  too  smalt  a  portion  of 
skin. 

As  I  have  before  remarked,  I  can  do  ui  iiim«  \XiWi. 
indicate  tbe  prinsrplea  upon  w^\k  thaw  ofOTft^jlmA 
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Ectropinm 
from 


Remove 

dead  bone. 


depend;  their  details  must  vary  witli  the  particular 
circumstances  of  individual  cases. 

Ectropium  may  be  induced  by  the  contraction  of  a 
fistulous  opening,  or  rather,  from  the  tissue  around 
the  opening  contracting,  and  b-i'coming  adherent  to 
the  orbital  wall.  But  a  fistula  seldom  occurs  in  this 
situation  unless  as  a  sequence  of  disease  of  the  bone, 
and  I  need  hardly  remark,  that  it  is  useless  attempting 
to  cure  the  ectropium  under  these  circumstances,  until 
the  diseased  bone  has  been  removed  ;  it  will  then  be 
necessary  to  perform  one  or  t)ther  of  the  operations 
above  described,  in  order  to  restore  the  lid  to  its 
normal  position.  If  the  eversion  is  not  very  con- 
siderable, which  it  seldom  is  in  these  cases,  the 
adherent  tissues  round  the  opening  of  the  fistula  may 
Replace  the  be  carefully  dissected  away,  so  as  to  leave  the  lid  free, 
operation  ^^^  allow  of  its  being  dragged  away  from  the 
cicatricial  tissue  and  the  eye  closed.  The  edges  of  the 
wound  thus  made  may  he  brouj^ht  together  with  wire 
sutures,  and,  as  a  general  rule,  it  will  be  well,  in 
addition,  to  excise  a  portion  of  the  conjunctiva,  so  as 
to  insure  its  contraction.  The  eyelids  must  be  kept 
closed,  for  some  days  after  the  operation,  with  a  pad 
and  bandage. 

Mr.  Lawson  has  formed  a  new  eyelid  for  a  patient 
Lawson's  who  had  a  complete  ectropium  of  the  upper  lid.  He 
^J^t^pkHJr  digsected  the  lid  from  its  attachments,  pared  at  two 
points  the  corresponding  tarsal  margins,  and  united 
them  by  two  fine  sutures,  and  thus  obtained  a  fixed 
level  surface  npon  which  to  transplant  a  portion  of 
skin.  The  parts  were  then  left,  and  on  the  fourth 
day,  when  the  wound  was  covered  with  healthy  granu- 
lations, he  transplanted  a  piece  of  skin  of  the  size  of 
a  threepenny-piece,  and  two  days  later  another  por- 
tion, of  the  size  of  a  silver  fonrpenny.  Both  pieces 
rapidly  united  to  the  granulating  surface,  and  the 
space  between  them  was  speedily  filled  up  with  new 
cicatricial  tissue.  A  new  lid  was  thus  formed,  which 
was  sufficient  to  protect  the  eye  from  exposure :  but 
the  presence  of  two  pieces  of  skin,  different  in  appear- 
ance to  the  ordinary  integument  of  the  eyelid,  gave 
the  patient  a  peculiar  and  rather  unsightly  look.  ITie 
skin  which  was  ingrafted  n(/t  only  soon  became  vas- 
culor,  but  acquired  sensibility,  and  after  ten  or  twelve 
da^s  could  appreciate  the  slightest  touch.  Nvith  a  blunt 


Formirg  a 
new  lid. 
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instrament.  The  conditions  essential  for  this  ope- 
ration are : — 1.  That  the  new  skin  should  be  applied 
to  a  healthy  granulating  surface.  2.  That  skin  only 
should  be  transplanted,  special  care  being  taken  that 
no  fat  adhered  to  it.  3.  That  the  portion  of  skin 
should  be  accurately  applied  to  the  granulating  sur- 
face. 4.  That  the  new  skin  should  be  kept  in  position 
without  interruption,  and  that  it  should  be  lightly 
covered  with  a  layer  of  lint,  and  over  that  a  small 
compress  of  cotton  wool,  and  a  ^nda^e,  for  the  pur- 
pose of  maintaining  its  warmth,  and  thus  to  assist  in 
retaining  its  vitality  until  it  had  established  its  new 
life. 

Trichiasis,  or  Inversion  op  the  Cilu,  sometimes  Tbichia- 
follows  neglected  cases  of  conjunctivitis,  or  tinea  tarsi.  '"* 
Occasionally  only  a  few  isolated  eyelashes  are  incurved,  Eyel»»he« 
the  remainder  retaining  their   normal   position ;   at  SJJrds. 
other  times  the  whole  of  the  cilia,  or  all  of  those 
growing  from  one  part  of  the  eyelid,  are  affected;  but 
under  any  circumstances  the  result  is  the  same,  tne 
irritation    caused    by   the    cilia    constantly   rubbing  A  aource  of 
against  the   surface   of  the   eyeball  induces  chronic  »"»*»'*®"- 
conjunctivitis,  and,  in  time,  opacity  of  the  cornea  and 
loss    of    sight.     Entropium    diilers    from    trichiasis, 
therefore,  in  that  the  ciliary  margin  of  the  lid  in  the 
former  affection  is  curved  inwards,   and  within  the 
cilia,  whereas  in  trichiasis  the  lid  may  be  perfectly 
normal,  but  the  cilia  grow  inwards  against  the  surface 
of  the  eyeball. 

The   Symptoms  to  which  trichiasis  gives  rise  will 
depend  upon  the  extent  of  the  disease,  and  the  situ- 
ation of  the  inverted  hairs;   a  few  of  the  eyelashes 
rubbing  against  the  eyeball,  at  the  outer  angle  of  the 
eye,  will  not  cause  nearly  so  much  irritation  or  incon- 
venience to  the  patient  as  even  a  single  hair,  if  in- 
verted against  the  cornea.     Cases  of  trichiasis,  if  left  Conjunciifi- 
to  themselves,  will,  in  the  first  instance,  give  rise  to  *^ 
persistent  conjunctivitis,  followed  by  haziness,  and 
ultimately  vascular  opacity,  and,  it  may  be,  destruc-  Jjp^ci*!  of 
uon  of  the  cornea. 

If  only  a  few  of  the  cilia  are  incurved,  they  are  very 
apt  to  be  overlooked,  chronic  conjunctivitis  being  the  '^''JISSmI 
prominent  symptom  which  first  attracts  our  attentASSti.**^ 
Immediately,  however,  that  the  lid  \a  eveT^j^  w^  «ij&\f^ 
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Treatment. 


Kxhraction 
of  oilia. 


Care 

required. 


Dcatro/ 
thebair 
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erpose  its  ciliary  marcrin,  the  ingrowing  ejrelashes  will 
be  at  once  detected ;  it  is  advisable  for  this  reason,  in 
all  cases  of  even  ordinary  conjunctivitis,  to  examine 
the  margin  of  the  lids,  and  notice  if  any  of  the  cilia 
are  inverted. 

In  ordinary  muco-pnrulent  conjunctivitis  the  eye 
often  becomes  irritable,  and  the  patient,  by  constantly 
nibbing  at  it,  causes  one  or  more  of  the  eyelashes  to 
become  inverted,  and  this  greatly  contributes  to  keep 
up  the  inflammation.  In  a  case  of  this  kind,  all 
applications  will,  of  course,  be  useless,  unless  the 
ofiending  cilia  be  removed. 

It  occasionally  happens  that  people  are  bom  with 
a  double  row  of  eyelashes;  the  inner  ones,  under 
these  circumstances,  are  often  inverted;  this  con- 
dition is  known  as  distrlchiasis.  I  mention  this 
variety  of  trichiasis,  not  because  it  presents  any 
special  features,  but  that  the  meaning  of  the  term 
may  be  understood. 

The  Treatinent  to  be  adopted  in  cases  of  trichiasis 
depends  very  much  upon  the  extent  of  the  disease ;  if 
only  a  few  of  the  cilia  are  incurved,  the  offending  hairs 
should  be  seized  one  by  one  with  a  pair  of  forceps,  and 
pulled  out  from  their  follicles.  It  is  necessary  to  be 
careful  not  to  break  off  the  cilia,  or  the  stiff  ends  left 
in  the  eyelid  will,  by  rubbing  against  the  cornea,  do 
more  harm  than  the  entire  hair  would  have  done. 
Each  cilium  mu8C  therefore  be  seized  close  to  the 
margin  of  the  lid,  and  slowly  and  cautiously  pulled 
out,  root  and  all.  Unfortunately  we  cannot  extract 
the  hair  bulbs  in  this  way,  and  the  consequence  is, 
that  another  eyelash  speeoilv  springs  up  in  place  of 
the  one  we  have  removed,  ana  usually  takes  the  direc- 
tion of  its  predecessor, — so  that  if  extraction  be  alone 
resorted  to,  it  is  constantly  necessary  to  watch  for 
the  production  of  new  eyelashes  in  the  track  of  the 
old  ones. 

It  is  generally  advisable,  therefore,  not  only  to 
remove  the  cilia,  but  to  destroy  the  bulbs  from  which 
they  spring.  The  best  way  of  effecting  this  is  to  run 
a  needle,  coated  with  nitrate  of  silver,  through  the 
opening  left  by  the  extracted  cilia,  down  to  the  bulb, 
which  IS  situated  about  the  sixth  of  an  inch  from  the 
ciliary  margin  of  the  lid.  I  usually  keep  several  old 
cataract  zteedlea  by  me,  armed  with  caaetic  for  this 
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purpose ;  they  are  prepared  by  fnsing  the  nitrate  of 
silYer,  and  then  dipping  the  needle  into  the  fluid ;  on 
withdirawing  it,  it  will  be  found  to  be  coated  with  a 
thin  layer  of  the  caustic. 

The  lid  having  been  everted,  the  offending  cilia  are  with 
to  be  extracted ;  and  the  surgeon,  keeping  his  eye  on  n^jjjjj* 
the  small  hole  left  in  the  margin  of  the  lid,  thrusts  the 
needle  coated  with  a  layer  of  caustic  through  it,  and 
down  to  the  hair  bulb ;  the  instrument  may  then  be 
withdrawn.  The  caustic  will  excite  sufficient  irritation 
of  the  part  to  destroy  the  bulb,  and  with  it  the  growth 
of  the  eyelash.  In  place  of  nitrate  of  silver  the  needle 
may  be  armed  with  liquor  potassa9,  or  liquefied  potassa 
fosa. 

Even  a  dozen  cilia  may  be  treated  in  this  way  with  Exoi«iou 
success ;  but  in  old-standing  cases,  in  which  perhaps  J^s. 
the  whole  of  the  eyelashes  are  incurved,  or  those  of 
the  outer  or  inner  naif  of  the  lid  are  affected,  it  will  be 
necessary  to  resort  to  other  means.  The  whole  of  the 
cilia  may  have  to  be  removed,  together  with  their  bulbs, 
as  described  in  cases  of  Entropium,  page  107,  or  a 
portion  or  the  whole  of  the  tarsal  cartilage  may  have 
to  be  grooved  above  the  position  of  the  inverted  cilia,  GrooTing 
in  or<&r  that  they  may  be  restored  to  their  normal  JJj^J"" 
position.  This  operation  I  have  found  to  be  par- 
ticularly useful  when  the  outer  half  of  the  cilia  are 
diseased.  Occasionally  the  excision  of  a  portion  of 
the  skin  of  the  lid,  will  evert  the  palpebral  margin 
sufficiently  to  prevent  the  incurved  eyelashes  from 
rubbing  against  the  eye ;  but  there  can  be  no  doubt, 
in  severe  cases,  that  any  proceeding  which  actually 
destroys  the  eyelash  and  its  bulb  is  to  be  preferred  to 
an  operation  which  merely  everts  the  palpebral  margin 
of  tne  lid, — trichiasis,  as  before  remarked,  not  being  a 
disease  simply  of  the  eyelid  but  of  the  eyelashes. 

Of  the  operative  proceedings  intended  to  accomplish  DMtN>yiiif 
this  object,  the  following  is  the  best*  (Fig.  17*): — ligatoro. 
'*  A  needle  is  to  be  threaded  with  fine  silk,  and  entered  Operation, 
between  the  inner  and  outer  margins  of  the  border  of 
the  lid,  a,  and  made  to  pierce  the  skin  a  little  above 
the  ciliary  margin,  b.    The  thread  is  drawn  through, 
and  the  needle  caused  to  re-enter  at  the  last  orifice,  6, 


*  "  Illastrations  of  some  of  the  Principal  DiseaaoA  ol  >Xi'^'^'^^ 
by  H.  Power,  MJ3.,  p.  157.    Lond.  1867. 
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I  run  parallel  with  tlie  border  of  the  lid, 
;e  in  which  the  cilia  maiutain  the  wronp; 
direction  (to  r).    The  thread 
■  1~*-  IB     i^ain     to    be     pulled 

through,  and  the  needle 
again  entered  at  the  last 
point  of  emerRenee,  and 
directed  vertically  till  the 
IM}int  reappears  between 
the  clgca  of  the  border  of 
the  lid,  d.  The  two  ends 
are  then  to  be  tied,  and 
the  thread  allowed  to  cut 
its  waj  ont.  The  sup- 
pnration  excited  thoroughly 
destroys  the  bulbs  of  tlie 
ofii'Dilmg  ciha,  and  no  fur- 
experienced," 

inveterate  cages  of  trichiasis,  a  kind  of 
of  the  outer  lip  of  the  lid,  and  the  hair 


■a  beneath,  is  of  great  value, 
s  better  to  do  this  operutio 

Fio.  17+. 


while  the  patient  is 

under  the  influence 

of  an  anffisthetic,  on 

I  of  the  great 

s  of  its  tedi- 


C 


tiint,  who  at  the 
fame  time  holds  the 
head,  places  a  bom- 
spatula  under  the 
lid,  raises  it  up  from 
the  globe,  and  causes 
the  eilge  of  the  lid 
to  be  somewhat 
everted  from  the 
Bpatula.  Then  the 
edge  of  the  lid  is 
divided  into  layers, 
for  the  depth  of  two 
lines,  with  a  delicate 
scdpeUMfFig.nt). 
the  incision  not  being  continued  inwards  as  far  as  the 
lacbijioa]  panctam.    The  poalemr  la.y«i  contains  the 
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eonjonctiva,  with  the  cartilage  and  canals  of  the  tarsal 
glands,  and  ihe  anterior  includes  the  remaining  struc- 
tures, with  all  the  hair  follicles. 

The  incision  should,  therefore,  be  made  close  to  the 
surface  of  the  cartilage.  Then  a  second  incision  is 
made,  one  and  a  half  to  two  lines  above,  and  parallel 
to  the  outer  lip,  completely  through  the  anterior  layer, 
down  to  the  cartilage,  and  in  such  a  manner  that  the 
two  ends  of  the  wound  extend  beyond  the  ends  of  the 
first  incision.  This  layer  is  thus  changed  into  a  kind 
of  bridge,  to  whose  posterior  surface  the  hair  follicles 
are  attached,  and  which  is  only  connected  to  the  lids 
by  the  two  extremities.  When  this  bridge  has  been 
formed,  a  crescentic  incision  is  made,  beginning  at  the 
ends  of  the  last  incision,  through  the  integument. 
This  is  seized  with  the  forceps,  and  carefully  dissected 
up,  without  injury  to  the  orbicularis  muscle.  The  size 
of  this  flap,  should  be  the  larger,  and  have  a  greater 
vertical  diameter,  in  proportion  as  the  hairs  are  turned 
inward,  and  the  more  the  skin  i.s  relaxed  and  wrinkled. 
The  edge  of  the  crescentic  incision,  and  the  bridge 
of  skin  containing  the  cilia  are  now  to  be  brought 
together  by  means  of  sutures ;  under  the  traction  of 
these  sutures  the  direction  of  the  hairs  becomes  hori- 
zontal, or  is  even  turned  toward  the  orbital  border. 
The  sutures  should  be  removed  on  the  third  day.*  I 
have  found  this  operation  most  useful  in  many  bad 
cases  of  trichiasis. 

Adhesions  of  the  Eyelids. — The  ciliary  margins  of  U'"**"  ^' 
the  eyelids  sometimes  become  united  either  wholly  or 
in  p>art ;  this  may  arise  from  a  congenital  defect,  or 
from  any  cause  which  gives  rise  to  abrasion  of  the  skin 
of  the  free  margin  of  the  lids,  their  raw  surfaces  grow- 
ing together,  and  of  course  rendering  the  eye  useless 
for  all  practical  j)urposes.  This  is,  however,  a  very 
rare  consequence  of  disease;  it  far  more  commonly 
follows  chemical  or  mechanical  injuries  of  the  parts. 

I  have  at  present  a  case  of  the  kind  under  treat-  Ca^e. 
inent  in  the  Ophthalmic  Hospital.    Some  three  months 
since,  the  patient  was  seized  by  a  leopard,  the  animal 
inflicting  a  nasty  wound  with  his  claws  from  the  fore- 


•  Dre.  Ilai^klcy  and  I{oosa*8  translation  ol  SUA\w«ktt^o\x^^«^c\vvxx 
on  "The  Eye," /A  a^J. 
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head  downwards  over  the  left  side  of  the  face.  The 
skin  of  the  lids  being  considerably  torn,  their  inner 
halves  have  since  grown  together,  so  that  the  patient 
cannot  now  open  his  eye,  and  is  not  only  terribly  dis- 
figured, but  the  eye  is  perfectly  useless.  In  this  case, 
as  in  most  others  of  aohesion  of  the  margins  of  the 
lids  arising  from  mechanical  injury,  the  orbital  and 
palpebral  conjunctivae  have  also  become  united. 

Treatment. — When  the  margins  of  the  lids  grow  to- 
gether, whether  from  congenital  defect  or  from  injury, 
a  director  should  be  passed  behind  the  adhesions,  and 
they  should  be  slit  through  with  a  knife  or  pair  of 
scissors.  It  will  be  necessary  to  keep  the  lids  separated 
from  one  another  until  the  edges  of  the  wound  have 
cicatrized.  Unfortunat^ely,  the  majority  of  these  cases 
are  complicated  with  adhesions  between  the  palpebral 
and  orbital  portions  of  the  conjunctiva,  which  it  is  most 
difficult  to  cure.  Adhesions  of  this  kind  are  called 
eymhUpliaron,  and  are  described  under  the  head  of 
cuseases  of  the  conjunctiva. 

CEdema  op  the  Lids  is  incidental  to  the  progress  of 
various  diseases— as,  for  instance,  abscesses,  and  in- 
flammatory affections  of  the  skin  of  the  face ;  or  more 
remote  ones — such  as  diseases  of  the  kidneys  or  heart. 
But  among  the  poorer  class,  we  often  meet  with  cases 
of  cedema  under  the  following:  circumstances: — The 
patient  probably  states  that  he  had  been  perfectly  well 
prior  to  going  to  sleep,  and  lay  down  to  rest  in  some 
exx>osed  spot.  In  the  morning,  to  his  surprise,  he 
found  that  he  was  unable  to  open  his  eye,  on  account 
of  the  lids  being  stiff  and  swollen ;  there  may  have 
been  some  pain  in  the  ])art,  but  this  is  not  always  the 
case.  The  eyelids  are  oodematoiis,  shining,  and  swollen, 
but  not  discoloured ;  and  on  forcing  them  open,  the 
orbital  conjunctiva  will  also  be  found  very  cedematous, 
but  not  inflamed.  This  state  of  things  usually  arises 
from  one  of  two  causes  :  either  from  the  stin^  of  an 
insect,  or  from  the  effect  of  the  damp  night  air  blow- 
ing over  the  patient's  face.  As  a  general  rule,  if  oc- 
curring from  the  poison  of  an  insect,  the  point  of  the 
sting  or  bite  will  Ibe  marked  by  a  spot,  which  is  more 
painful  and  inflamed  than  the  rest  of  the  swelling; 
moreover,  both  eyes  are  rarely  affected  in  this  way. 
Whereas,  when  the  oedema  ariaea  Itom  cold,  there  is 
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seldom  any  pain  at  all  in  the  part,  except  that  caused 
by  the  tension  and  swelling  of  the  cellular  tissue  of  the 
lid,  and  both  eyes  are  generally  equally  affected ;  nor 
are  the  eyelids  red  and  inflamed. 

In  these  cases  no  special  treatment  is  required ;  the 
part  may  be  bathed  with  a  solution  of  acetate  of  lead. 
The  oedema  generally  disappears  of  itself  very  rapidly. 

Emphysema,  like  oedema  of  the  eyelids,  often  depends  empht- 
upon  the  influence  of  some  remote  lesion,  as,  for  in-  skma. 
stance,  general  emphysema  caused  by  injury  of  the 
longs,  or  the  admission  of  air  from  the  nares  or  frontal 
sinuses  into  the  cellular  tissue  beneath  the  skin  of  the 
lids.  The  part  becomes  swollen  and  tense,  but  not 
discoloured ;  and  on  pressure,  the  characteristic  feeling 
of  crepitation  is  perceived,  depending  upon  the  pre- 
sence of  air  in  the  cellular  tissue  of  the  skin. 

Th^  Treatment  to  be  adopted  in  a  case  of  this  kind  Treatmtnt. 
will  depend  upon  the  causes  which  give  rise  to  the  ab- 
normal condition  of  the  parts  ;  local  treatment  will  be 
comparatively  useless,  but  a  compress  and  bandage 
should  be  applied  over  the  lids,  and  retained  there  till 
the  swelling  of  the  tissues  has  subsided. 

Hordeolum,  or,  as  it  is  commonly  called,  a  stye,  con-  Hoidio- 
sists  of  a  swelling  of  a  tarsal  gland,  which  inflames  h^gj^^'i* 
and  becomes  filled  with  pus.  The  little  abscess  is 
seated  therefore  in  the  thickness  of  the  lid,  and  the 
integument  may  be  made  to  glide  over  it.  The  swell- 
ing varies  in  size  from  that  of  a  millet  seed  to  that  of 
a  bean ;  and  is  hard  to  the  touch.  Abscesses  of  this 
description  generally  occur  among  sickly  and  debilitated 
people,  and  they  are  far  more  common  among  children 
than  adults. 

Styes  commence  with  an  itching  sensation  in  the 
part,  which  soon  becomes  red  and  swollen,  the  lid  often 
being  oedematous  and  very  painful. 

In  the  early  stages  of  the  disease  the  eyelash  passing  Trtaim^, 
through  the  inflamed  spot,  should  be  extracted,  and  a 
very  nne  point  of  the  diluted  nitrate  of  silver  should  Arg.  nit. 
be  immediately  applied  to  the  mouth  of  the  open  fol- 
licle;   the  inflammatory    action   may   frequently    be 
arrested  by  these  means.    But  if  suppuration  has 
occurred,  it  is  better  to  apply  warm  poultices  to  the  Poultioes. 
eye,  changing  them  every  second  hour ;   and  as  soon 
as  the  abscess  points,  the  matter  may  be  let  out  >n\\K 
the  prick  of  a  lancet.    Tonics  are  freqaeiiWY  CB2!\<e^'^««^**' 
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for,  and,  unless  prescribed,  successive  styes  are  apt  to 
appear  one  after  the  other,  to  the  great  annoyance  and 
discomfort  of  the  patient. 


Blkphi 

■  ITI8. 


Two  tUgea. 


1st  stage, 

"weak 

ejes- 


Blepharitis,  or  Tixea  Tarsi,  essentially  consists  of 
an  ulcerative  inflammation,  affecting  the  lining  of  the 
hair  follicles  of  the  eyelashes,  and  is  often  the  result 
of  neglected  conjunctivitis ;  it  by  no  means  uncom- 
monly follows  an  attack  of  measles,  but  is  most  fre- 
DysoramaL  quently  met  with  among  the  children  of  the  poor,  living 
in  the  crowded  and  dirty  parts  of  our  large  towns. 
Under  any  circumstances  it  too  frequently  runs  along 
and  subacute  course,  unless  the  greatest  attention  is 
paid  to  the  case  in  the  first  instance. 

Tinea  tarsi  may  be  conveniently  divided  into  two 
stages ;  in  the  first,  active  changes  are  still  going  on 
at  the  roots  of  the  eyelashes ;  and  in  the  second,  the 
cilia  have  been  destroyed,  and  the  free  margins  of  the 
lids  are  thickened  and  indurated,  presenting  the  con- 
dition known  as  lippitndo  or  hhior-eijc. 

Symptoms. — The  patient  complains  of  what  he  usu- 
ally terms  weak  eyes ;  they  itch  a  good  deal,  particu- 
larly after  work,  and  on  rising  in  the  morning  they 
are  often  glued  together.  Symptoms  of  this  kind  may 
have  been  going  on  for  a  long  time,  inconveniencing 
the  patient  a  good  deal,  but  not  being  sufficiently 
severe  to  prevent  his  performing  his  usual  wort 
Young  children  are  hardly  likely  to  complain  at  all  of 
their  eyes  in  the  early  stages  of  the  disease^  as  there 
is  no  actual  pain  in  the  part. 

On  examining  the  eyelids  of  a  person  suffering  from 
tinea  in  its  early  stages,  we  shall  notice  a  slight  crust, 
or  scab  attached  to  a  part  or  tlie  whole  of  the  free 
margin  of  the  patient's  eyelids  ;  beneath  these  crusts 
are  a  number  of  little  pustules  also  situated  on  the  free 
margin  of  the  lids  at  the  roots  of  the  cilia :  the  skin 
itself  is  slightly  red  and  inflamed.  A  constant  succes- 
sion of  these  pimples  form  and  burst,  leaving  a  scab 
clinging  to  the  skin  with  considerable  tenacity.  The 
conjunctiva  is  always  somewhat  injected. 

This  state  of  things  having  lasted  for  a  longer  or 

shorter  period,  the  sebaceous  and  Meibomian  glands 

become  irritable,  and  their  secretion  is  augmented  in 

quantity  and  altered  in  quality,  so  that  the  lids  stick 

together  daring  sleep,  the  patient  awaking  and  finding 
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his  eyes  glued  up  in  the  morning.    The  skin  beneath 
the  scabs  at  length  becomes  ulcerated  and  swollen;  Margins 
the  crusts  are  no  longer  furfuraceous,  but  hard  and  «loo*»^. 
thick,  and  the  eye  is  very  irritable ;  the  patient  cannot 
read  or  work  for  even  a  short  time,  without  the  eyes 
becoming  red  and  painful.    In  consequence  of  the 
swollen  condition  of  the  margins  of  the  hds,  the  pun  eta 
are  thrust  away  from  the  eyeball,  and  the  tears  accu- 
mulating in  the  lacus  lachrymalis,  not  only  flow  over 
the  side  of  the  cheek,  but  by  remaining  in  contact  with 
the  eye  induce  chronic  conjunctivitis  ;  this,  in  its  turn,  Conjaoc- 
by  presenting  a  rough  surface  to  the  coruea,  induces  tivitia. 
cnanges  in  ite  epithelial  layers,  not  amounting  to  any 
perct^ptible  opacity,  but  sufficient  to  interfere  slightly 
with  the  perfection  of  vision. 

If  the  disease  should  advance  to  its  second  stage,  2nd  stage, 
destruction  of  the  eyelashes  and  hypertrophy  of  the 
free  margins  of  the  lids  take  place,  in  consequence  of  Cilia  dis- 
the  long-continued  irritation  that  has  been  going  on  |JJ?^  *" 
there.     It  by  no  means  follows,  however,  that  the  cilia 
are  completely  destroyed ;  it  might  be  fortunate  for 
the  patient  if  they  were ;  but  they  frequently  drop  out, 
the  bulbs  of  the  nairs  remaining,  and  from  them  dis- 
torted, misdirected  cilia  spring,  some  of  which,  turning 
inwards,  produce  trichiasis.     The  surface  of  the  skin  Triohiasis. 
beneath  the  scabs  being  ulcerated,  and  discharging  a 
quantity  of  matter,  thick  crusts  form  on  the  edges  of 
tne  red  and  hypertrophied  eyelids  :  at  the  same  time 
the  Meibomian  glands  become  inflamed,  and  in  too 
many  cases   the  ducts  leading  from  them  are  ulti- 
mately closed,  and  the  disease  is  then  incurable.     The 
margins  of  the  lids  are   thickened,  and  the  puncta 
being  thus  everted,  and  often  closed,  the  tears  stream 
over  the  inner  comer  of  the  eye  :  the  cornea  becomes 
hazy,  and  the  patient's  state  is  miserable  in  the  ex-  <*fiiMred 
treme,  and  is  made  worse  by  the  terrible  disfigurement  «y««." 
which  eyelids  such  as  I  have  described  present. 

Treat ment.^The  treatment  of  tinea  tarsi  is  compli-  Tr«afm*ni. 
cated  by  two  unfavourable  circumstances  :  the  first  is, 
that  it  most  often  occurs  among  children,  who  are 
naturally  impatient  of  treatment ;  and  secondly,  they 
are  generally  the  offspring  of  unhealthy  parents.  I 
would  here  remark  that,  as  a  general  nue,  to  cure 
tinea,  we  must  attack  the  constitutional  infirmil^, 
whatever  it  may  be — whether  a  sypVuiitic,  ot  ^ctoI\x.- 
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Correct  the  Ions  dyscrasia,  or  general  debility — upon  principles 
generally  applicable  to  such  afTections.  Among  these, 
probably,  pure  air,  good  food,  and  cleanliness,  will 
take  a  prominent  place.  Of  drugs,  cod-Hver  oil  and 
iron  will  prove  invaluable.     ,  . 

In  conjunction  with  constiintional  treatment,  local 
remedies  are  most  useful :  bat  with  children  we  shall 
have  difficulty  in  applying  them.  This  difficulty  is 
increased  among  the  poorer  classes,  while  their  dirty 
habits  tend  directly  to  induce  or  foster  the  complaint. 

In  the  first  instance,  the  scabs  on  the  margins  of 
the  lids  must  be  removed  with  a  small  spatula,  or  a 
cataract  needle.  In  some  cases,  a  poultice  or  hot  com- 
presses should  be  applied  over  the  lids  for  a  few  hours; 
they  will  soften  the  scabs,  which  may  then  be  detached 
with  a  rag  and  hot  water.  Having  removed  all  the 
scabs  from  the  eyelids,  an  ointment  composed  of  half 
a  drachm  of  hyd.  oxid.  flav.,  to  an  ounce  of  unguen- 
tum  simplex,  snould  be  carefully  applied  along  their 
margins,  or  the  ung.  hyd.  nitrico-oxidi  dil.  one  drachm, 
cacao  butter  three  drachms,  may  be  employed  in  the 
same  way.  The  chief  point,  however,  to  attend  to 
is,  that  tne  ointment  be  brought  in  contact  with  the 
diseased  surface:  if  simply  smeared  over  the  scabs, 
the  medications  will  be  almost  useless. 

After  the  first  application,  which  the  surgeon  must 
effect  with  his  own  hands,  this  ointment  should  be 
used  twice  a  day.  The  patient  should  bathe  the  eyes 
in  warm  water  morning  and  evening,  so  as  to  detach 
any  fresh  scabs,  before  applying  it.  In  a  short  time 
we  may  hope  to  cure  the  disease. 

In  more  confirmed  cases,  where  the  margins  of  the 
lids  have  ulcerated,  the  lashes  should,  in  the  first  in- 
stance, be  cut  off  close  to  their  roots,  and  the  scabs 
removed  with  a  pair  of  forceps  ;  after  which,  a  pencil 
of  nitrate  of  silver  should  be  drawn  along  the  outer 
edge  of  the  ulcerated  surface,  or  we  may  paint  the 
part  over  with  the  tincture  of  iodine.     The  surgeon 
must  of  course  make  these  applications  himself,  and 
subsequently  the  dilute  oxide  of  mercury  ointment 
^^r  tinct.  jjjQ^y  YyQ  used,  hj  the  patient ;  but  the  lids  will  probably 
have  to  be  painted  over  with  the  tincture  of  iodine 
twice  a  week  for  some  time — in  fact,  till  the  fungus  or 
parasite,  whichever  it  is  upon  which  tinea  depends,  is 
aestrojred. 
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Dr.  Tilbttiy  Fox  recommends  carbolic  acid  dissolyed  CarboUo 
i«i  Jjlycerine  to  be  used  in  place  of  the  tinctnre  of  "^^ 
iodine.  I  have  found  this  acid  most  usefal  in  cases  of 
'tinea  tarsi,  employed  as  above  directed,  of  the  strengfth 
.  4if  one  part  to  iiye ;  and  subsea  uentl j  as  a  lotion,  one 
part  of  the  acid  to  twenty  of  glycerine,  to  be  painted 
along  the  margin  of  thendiTith  a  earners  hair  brush 
night  and  mottling. 

In  most  forms  of  chronic  tinea  (lippitndo)  little  can  Lippitodo 
be  done  to  alleviate  the  disease ;  the  mischief  it  has  ""^""**l** 
effected  being,  in  fact,  ineparable.  We  may,  however, 
remove  the  bulbs  of  the  cilia,  and  thus  cure  the  trichia- 
sis, and  to  some  extent  the  consequent  opacity  of  the 
cornea.  The  carbolic-acid  lotion  will  be  usefal  to  re- 
lieve the  ulcerative  process ;  but  the  thickened,  hair- 
less state  of  the  margins  of  the  lids  will  continue  in 
spite  of  our  best  efforts. 

Pediculi. — Lice  occasionally  take  up  their  abode  Pidkhtlx. 
among  the  cilia,  their  ova  covering  the  eyelashes,  and 
the  ciUa  looking  as  if  they  had  been  dusted  over  with 
a  black  powder.  These  parasites  give  rise  to  the  most 
intolerable  itching  of  the  part,  the  patient  almost  tear- 
ing the  cilia  out  oy  their  roots ;  excepting  the  irrita- 
tion thus  excited,  the  eye  appears  to  oe  healthy.  On 
looking  carefully  at  the  eyelashes,  they  seem,  as  above 
noticed,  to  be  covered  with  powder  or  dust,  and  with  a 
lens  the  lice  may  be  distinctly  seen.  The  treatment  to 
be  adopted  is  to  wash  the  parts  well  with  warm  water, 
and  then  smear  the  palpeoral  margin  and  cilia  wiUi 
staphisagria,  and  if  this  &.ils  with  the  blue  mercurial  M«rcarfaa 
ointment,  three  times  a  day.  If  these  remedies  do  not  SSJ^ 
destroy  the  lice,  a  lotion,  composed  of  two  grains  of 
hydrarg.  bichlor.  to  an  ounce  of  water,  may  be  em- 
ployed to  bathe  the  lids. 
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DISEASES  OF  TBE  LACHBTMAL  PASSAGES. 

IHtplaeement  and  olfirudiont  ofthepuncia  and  cona- 
lieuli— Inflammation  of  the  sac — Obstruetton  of  tJie 
naaal  duel — Defecllve  eecrelion  of  lachrymal  gland^ 
Epifihora — Lachrymal  cysts  and  fislvlm. 

DiSPUCEMEKT   AND    OBSTRUCTIONS   OP  THE  PcNCTi.— 

In  the  health;  ejc,  the  lachrymal  puncta  are  in  con- 
tact with  the  eyeball,  and  cannot  therefore  he  seen 
nnlcBB  the  eyelids  are  everted.  Wheu  the  eye  ia  closed, 
the  pnncta  arc  siturtted  in  the  lacus  lachrymalis,  bo 
that  the  secretion  from  the  surface  of  the  conjunctiva, 
whether  the  person  is 
Fio.  18.  sleeping    or    waking, 

can  iUwaje  dram 
away  through  the 
I  pnncta  into  the  ca- 
'  nalicnh,  lachrymal 
ac,  nasal  duct,  and 
o  down  into  the  nose. 
(Fig.  18.) 

Any  cause  which 
dispIaceB  the  puncta, 
or  which  obstmctB  the 
passage  of  the  tears 
into  the  nares,  ^ves  rise  to  an  accumulation  of  the 
lachrymal  secretion  in  the  lacus  lachrymalis,  which 
in  time  overflows,  and  running  down  the  cheek,  causes 
the  patient  considerahle  inconvenience. 

Not  only  is  lachrymation  thns  induced,  hat  a  tear  is 
left  constantly  hanging  in  front  of  the  cornea,  and  by 
interfering  with  the  rays  of  light  in  their  passage  to 
the  eye,  readers  it  necessary  for  the  patient  to  be  per- 
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petnally  wiping  his  eye  before  he  can  see  clearlj ;  and 
lastly,  the  prolongea  contact  of  the  tears  with  the 
surface  of  the  eye  gives  rise  to  chronic  conjunctivitis  oonjunoti- 
and  its  consequences.  ^^ 

The  most  common  cause  of  obstruction  to  the  exit  Caoaes ; 
of  the  conjunctival  secretion  is  inflammation  of  the  infUmnui- 
linin^  membrane  of  the  lachrymal  passages,  producing  ^ion, 
a  stricture  in  some  part  of  their  course.    The  same 
effect,  however,  is  brought  about  if  the  puncta  are  pre- 
vented from  maintaining  their  normal  position,  either 
by  the  margin  of  the  lids  becoming  thickened,  as  in 
tmea,  or  from  an   hypertrophied   state   of  the  con-  everwon, 
junctiva.     Obviously,  the  same  effect  will  follow  ectro- 
pium,  however  induced.     On  the  other  hand,  it  not 
unfrequently  happens  that  the  puncta  are  too  much 
inverted,  when,  as  in  old  age,  the  eye  becomes  deep  inYepsion. 
sunk  into  the  orbit. 

Obstruction  of  the  lachrymal  puncta  may  be  either 
partial  or  complete — that  is,  one  or  both  tne  puncta 
may  be  closed,  giving  rise  to  symptoms  such  as  I  have 
above  described. 

I  mentioned  in  the  first  chapter,  that  if   in  the  Diagnosis 
healthy  eye,  pressure  were  made  over  the  lachrymal  oJer'SST*" 
sac,  a  drop  of  fluid  might  be  observed  to  ooze  out  sao, 
through  the  lachrymal  puncta.     Should  one  or  both  of 
them,  however,  be  occluded,  it  necessarily  follows  that 
no  fluid  can  be  made  to  regurgitate  through  the  ob- 
structed orifice.     Under  these  circumstances  also  we 
shall  find  it  impossible  to  pass  a  probe  into  the  canali-  and  ase  of 
cuius.    There  can,  therefore,  be  no  difficulty  whatever  '  P'®^* 
in  arriving  at  an  accurate  diagnosis  in  a  case  of  this 
kind ;  and  the  line  of  treatment  to  be  followed  is  no 
less  simple,  our  efforts  being  directed  to  restore  the    ^ 
communication  between  the  eye  and  the  nares. 

Treatment. — Even  in  cases  of  congenital  deficiency  Treaimtni. 
of  the  puncta,  the  normal  situation  of  the  opening  may 
generally  be  detected,  a  small  spot  or  depression  near 
the  inner  extremity  of  the  palpebral  margin  indicating 
its  position ;  and  it  by  no  means  follows  that  because 
the  puncta  are  closed,  the  canaliculi  are  also  occluded ;  In  oompleu 
so  tnat,  in  some  instances,  all  that  is  necessary  is,  closure, 
simply  to  cut  through  the  membrane  closing  the  pas- 
sage mto  the  canaliculus,  and  keep  it  open  by  passing 
a  probe  through  the  passage  dailjr,  till  the  edses  of  th:^ 
incision  have  cicatrized ;  after  which  ^eie  \a  X>Tx\.>ckXXN2^ 
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pierce  the 
membntne. 


Pus  a 

probe  dftilj. 


Partial  ob. 
•tractions, 


■tmilarlj 
treated. 


BTBionnti 
ov  turn 
Caitai.. 

Pennanent. 
Caoaes, 


Caution  in 
using 
probet. 


cliance  of  their  growing  together,  and  a^in  obBtrncting 
thepassage  of  the  tears  into  the  canalicnlns. 

Tne  lid  in  which  the  pnnctum  to  be  operated  on  is 
situated  (whether  upper  or  lower)  having  oeen  everted, 
a  sharp-pointed  instrament  is  to  be  run  through  the 
obstruction  in  the  direction  of  the  canaliculus,  the- 
punctnm  being  laid  freely  open.  If  a  fnll-sized  la- 
chrymal probe  can  then  be  passed  through  the  canali- 
culus into  the  lachrymal  sac,  there  will  be  no  necessity 
for  any  further  treatment,  beyond  the  insertion  of  the 
instrument  through  the  incision  every  day,  for  four  or 
five  days,  to  prevent  its  ed^es  from  uniting. 

Supposing  we  cannot  maKe  ont  the  seat  of  the  punc- 
tum,  it  is  well  to  cut  across  the  line  of  direction  of  the 
canaliculus,  and  then  pass  a  grooved  lachrymal  director 
along  this  canal  into  the  lachrvmal  sac,  slit  up  the 
canaliculus  throughout  its  length,  and  thus  leave  a  free 
passage  for  the  tears  into  the  sac. 

It  by  no  means  follows,  however,  that  the  pun  eta  are 
always  either  completely  occluded,  or  else  of  their  nor- 
mal calibre ;  they  may  be  obstructed  to  any  extent 
between  these  two  extremes,  being  so  far  contracted 
that  it  is  difficult  for  the  lachrymal  secretion  to  find 
its  way  through  them,  in  sufficient  quantities  to  keep 
the  comer  of  the  eye  free  from  an  accumulation  of 
fluid.  Under  these  circumstances,  a  very  fine  probe 
may  be  passed  through  the  punctum,  ana  under  the 
guidance  of  the  instrument  its  inner  and  upper  wall 
may  be  incised,  and  subsequently  kept  dilated  as  above 
described. 

Obstruction  of  the  Canaliculus  may  be  permanent 
or  spasmodic.  A  permanent  stricture,  whether  partial 
or  complete,  will  give  rise  to  the  same  symptoms  as 
occlusion  of  the  puncta,  and  for  the  most  part  it  arises 
from  a  similar  cause — namely,  chronic  innammabion  of 
the  mucous  membrane.  A  foreign  body,  as,  for  in- 
stance, a  cilium  or  calcareous  concretion,  occasionally 
closes  the  canal. 

The  existence  of  a  stricture  of  the  canaliculus  is  de- 
termined by  passing  a  probe  through  the  punctum, 
when  its  further  passage  towards  the  sac  will  be  pre- 
vented by  the  obstruction. 

Particular  care  should  always  be  taken  in  exploring 

the  canaliculus;    a  probe  roughly  thrust  through  it 

•°2^7>  ^y  TToauding  tne  mucous  membrane,  induce  a 
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pennanont  strictare,  even  in  cases  where  the  obstruc- 
tion is  entirely  of  a  spasmodic  character,  or  arising 
merely  from  a  congested  state  of  the  mucous  mem- 
brane. 

Spasmodic  stricture  of  the  canaliculus  occurs  either  Spumodie 
at  tne  inner  or  outer  opening  of  the  canal,  and  the  Btriot^""* 
watery  eye  accompanying  it  may  be  of  an  intermittent 
character,  depending  on  relaxation  at  one  time  and 
spasm  at  another  of  the  constrictor  muscle.  There  is 
never  the  same  resistance  to  the  passage  of  an  instru- 
ment in  cases  of  this  kind  through  the  canaliculus  as 
in  instances  of  permanent  stricture. 

Treatment. — Unless  the  obstruction  is  of  some  stand-  Treatment. 
ing,  attempts  should  hardly  be  made  to  pass  an  in- 
strnment,  as  the  stricture   may  arise   simply   from  if  recent, 
congestion  of  the  lining  membrane  of  the  canal,  and  ^«^*y  "*^^ 
astringents  will  cure  it ;  whereas  the  injudicious  use  of 
a  probe,  by  wounding  the  mucous  membrane,  may 
cause  a  permanent  obstruction.     On  the  other  hand, 
if  the  patient  has  complained  of  symptoms  of  occlu- 
sion of  the  lachrymal  passage  for  some  two  or  three 
months,   it  is  better,  under   any   circumstances,  to 
operate  at  once.     Old-standing  cases  of  obstruction.  In  old  oaset 
from  whatever  cause  they  arise,  seldom  improve  under  ^^J^^  ^ 
local  applications,  and  the  sooner  the  canaliculus  is 
laid  open  the  better.     In  practice,  however,  we  so 
generally  find  that  with  obstruction  of  the  canaliculus 
the  nasal  duct  is  also  affected,  that  I  now  think  it  bet- 
ter, while  opening  the  former  canal,  to  divide  any 
stricture  in  tne  duct,  so  as  to  prevent  the  necessity 
for  a  double  operation. 

1.  If  the  stricture  is  not  complete,  a  fine  grooved  i.  if  incom- 
director  may  be  passed  through  it  into  the  lachrymal  piet«» 
sac,  and  an  assistant  having  everted  and  drawn  the 
lids  outwards,  a  knife  must  be  run  along  the  groove,  open  the 
so  as  to  lay  the  punctum  and  canaliculus  freely  open  JJ^^"  • 
from  end  to  end.    The  edges  of  the  incision  shoidd  '* 

subsequently  be  prevented  from  uniting,  by  passing  a 
probe  through  the  wound  into  the  sac  every  day  for  a  pg,,  » 
week,  after  which  the  channel  will  remain  permanently  probe  daflj. 
open,  and  the  lachrymal  secretion  pass  through  it  into 
tne  sac.  Care  must  be  taken  in  this  operation  to  turn 
the  groove  of  the  director  inwards,  or  towards  the 
eye,  so  that  the  iDcision  will  be  in  apposition  with  thft 
eyeball;  otherwise  the  tears  will  not  \>e  «^\>\q\a^^ 
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their  way  into  the  canal  from  the  surface  of  the  lacus 
lachrymalis. 
Mr.  Bow-  Mr.    Bowman   describes    the    above    operation  as 

^Mtttion.  ^"oUows  :♦ — The  patient  sits  in  a  chair,  and  leans  his 
head  against  the  chest  of  the  surgeon,  who  stands 
^2J2l'  *^*  behind  and  bends  over  him.  For  dividing,  for  example, 
the  left  lower  punctum,  the  ring  finger  of  the  left  hand 
is  placed  on  tne  skin  over  the  lower  edge  of  the  orbit, 
and  fixes  it  there,  while  tightening  or  relaxing  the 
lower  canal  by  a  sliding  movement  of  the  skin  upon 
the  bone,  the  punctum  being  at  the  same  time  everted. 
The  right  hand  now  inserts  No.  1  probe  while  the 
canal  is  relaxed,  and  then  places  the  probe  between  the 
index  finger  and  thumb  of  the  left  hand,  which  holds  it 
in  the  canal,  and  further  everts  the  punctum  by  turn- 
ing the  probe  downward  on  the  cheek,  while  the  ring 
finger  stretches  and  fixes  the  canal  by  a  sliding  move- 
ment of  the  skin  outwards,  towards  the  malar  bone. 
A  fine,  sharp-pointed  knife,  held  in  the  right  hand, 
now  sUts  up  the  canal  on  the  everted  conjunctival 
aspect,  from  the  punctum,  as  far  as  the  caruncle,  and 
the  probe  is  raised  on  its  point  out  of  the  canal,  to 
make  sure  that  the  edge  of  the  punctum  has  not 
escaped  division.  Care  should  be  taken  not  to  slope 
this  little  incision  obliquely  through  the  tissues  it 
severs,  as  there  is  then  a  broader  surface  exposed,  and 
greater  chance  of  union  by  the  first  intention.  To 
avoid  this,  it  is  in  all  cases  desirable  to  pass  a  probe 
across  the  line  of  incision,  on  each  of  the  few  ensuing 
days,  to  break  through  adhesions  if  they  form.  In 
some  cases,  after  the  canaliculus  has  been  slit  open,  a 
small  portion  of  the  posterior  lip  of  the  wound,  near 
the  caruncle,  should  be  taken  up  with  forceps,  and 
removed  with  scissors,  particularly  if  there  is  much 
thickening  of  the  lower  lid  ;t  when  the  puncta  are 
everted,  as  in  ectropium,  the  incision  must  be  directed 
well  inwards,  so  as  to  he  in  contact  with  the  eyeball, 
in  order  that  the  lachrymal  secretion  may  drain  away 
Often  diffl-  through  it  into  the  sac.  Although  Bowman's  opera- 
cult  to  ^ion  is  simple  enough,  nevertheless,  in  practice  it  is 
™"**®*  often  by  no  means  an  easy  proceeding,  particularly 
when  we  have  a  nervous  patient  to  deal  with ;  and  of 


*  Ophthalmic  Ho$pital  lieports,  vol.  L  p.  16. 
t  Ibid.,  p.  103. 
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late  I  have  almost  abandoned  tlie  plan  of  passing  a 
director  into  the  canaliculus,  and  prefer  the  following 
proceeding.  The  position  of  the  patient,  the  snrgeon,  slitting  the 
and  the  paii  to  be  operated  on  will  be  as  above  de-  c*n*i  *«>d 
scribed ;  out  in  place  of  passing  a  director  alon^  the  "***  **^°' 
canalicolns  a  very  narrow-bladed  knife  with  a  minute 
probe-like  point  is  to  be  passed  through  the  punctam, 
and  thrust  along  the  canaliculus ;  so  soon  as  the  point 
of  the  instrument  touches  the  inner  wall  of  the  lachry- 
mal sac,  the  direction  of  the  blade  of  the  knife  is  to  be 
chan^[ed  from  the  horizontal  to  the  Tortical  position ; 
bj  this  manceavre,  the  eyelid  having  been  kept  lightly 
on  the  stretch  outwards,  the  whole  length  of  the 
canaliculus  is  divided,  and  the  blade  of  the  knife, 
without  being  withdrawn  from  its  position,  is  to  be 
gently  thrust  down  along  the  inner  wall  of  the  sac  and 
Qirough  the  nasal  duct  into  the  nostril.  This  proceed- 
ing can  be  effected  in  very  much  less  time  than  I  have 
taken  to  describe  it,  and  it  will  save  subsequent  trouble 
to  pass  a  knife  of  this  kind  at  once  down  the  nasal 
duct,  and  any  resisting  structures  are  thus  to  be 
divided  up  to  the  bony  wall  of  the  canal,  until  the 
blade  of  tne  knife  is  felt  to  be  free  in  the  duct,  and  can 
be  tamed  round  or  removed  up  and  down  without  en- 
countering resistance.  In  the  majority  of  cases,  this 
operation  will  have  to  be  done  sooner  or  later,  and 
under  no  circumstances  can  the  proceeding  do  any 
harm.  This  operation  is  also  well  adapted  for  opening 
the  upper  punctum  and  canaliculus.  It  will  be  neces- 
sary during  the  subsequent  treatment  of  the  case  to 
pass  a  full-sized  lachrymal  probe  down  the  nasal  duct 
every  two  or  three  aays,  so  as  to  keep  the  passage 
dilated  until  mucous  membrane  lining  it  has  heal^ 
(See  Treaimsnt  of  Fistula  Lachrymalie.) 

2.  Supposing,  however,  that  the  stricture  of  thes.la«>m- 
canaliculus  is  Iwth  complete  and  permanent,  so  that  ine  jjj^  *^^' 
cannot  pass  even  the  finest  director  along  the  canalicu- 
lus into  the  sac,  it  is  evident  that  we  must  endeavour 
to  effect  another  passage  for  the  tears  either  through 
the  upper  canaliculus  or  from  the  lacus  lachrymalis 
into  the  sac,  behind  the  tendo  palpebrarum  *     The 
sac  having  been  punctured  from  this  latter  direction,  Jj™,^ 
the  opening  must  be  maintained  by  passing  a  probe  the  mo. 

•  **  MalAdJM  de§  Yeux,"  par  11.  Weokftt^lom.  V.  ^,1^. 
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throngh  it  every  day,  so  as  to  form  a  fistula  between 
the  inner  angle  of  the  eye  and  the  lachrymal  sac. 
Mr.  Streatfeild's  operation  may  be  practised  with 
Streatfeild'a  Bucoess  in  cases  where,  for  instance,  the  lower  pnnctnm 
operation,     jg  go  completely  closed  that  we  cannot  even  recognise 
its  position;  he  recommends  nnder  these  circumstances 
that  the  upper  punctnm  and  canaliculus  be  divided, 
and  through  this  opening  a  fine  bent  director  be  passed 
into  the  inferior  canaliculus,  and  if  possible  through 
the  lower  punctum ;  if  not  the  lower  canaliculus  can 
the  laid  open,  directed  by  the  probe  that  has  been  in- 
serted into  it.    The  converse  operation  may  be  per- 
formed for  closure  of  the  upper  punctum.* 


FBLsoxoir 

OTTHl 

Sao. 


Pain  and 
•welling. 


AbtoeM. 


FiatoliL 


Naaalpae- 
■age  oloied. 


Phlegmon  of  the  Lachrymal  Sac  is  attended  with 
great  pain,  and  often  gives  rise  to  fever  and  consider- 
able constitutional  disturbance.  Phlegmon  of  the  sac 
commences  as  a  small,  hard,  and  painful  tumour, 
situated  at  the  inner  an^le  of  the  eye  ;  as  the  inflam- 
mation advances,  the  skin  covering  the  sac  becomes 
tense  and  shining,  the  swelling  extending  to  the  cheek 
and  eyeUds,  which  often  become  so  oedematous  that  it 
is  impossible  to  open  them.  At  first  sight  such  a  case 
may  resemble  one  of  purulent  conjunctivitis;  the  ab- 
sence, however,  of  a  purulent  discharge  from  the  eye, 
and  the  excessively  painful  spot  at  its  inner  angle,  suf- 
ficiently indicate  the  nature  of  the  disease. 

If  the  inflammatory  action  runs  on  unchecked,  sup- 
puration takes  place,  and  fluctuation  may  be  felt  over 
the  region  of  the  sac;  the  matter  points  outwards,  and 
ultimately  discharges  itself  through  an  opening  in  the 
skin.  The  inflammation  then  subsides,  and  the  parts 
may  return  to  their  normal  condition.  But  it  too  often 
happens,  if  the  disease  is  allowed  to  take  its  course, 
that  it  terminates  in  fistula  lachrymalis.  This  perhaps 
closes,  and  an  abscess  a^ain  forms,  so  that  gradually 
the  mucous  membrane  hning  the  sac  and  nasal  duct  is 
partially  or  completely  destroyed,  and  the  passage  of 
the  tears  into  the  nose  permanently  closed. 

Occasionally  caries  or  necrosis  of  the  lachrymal  bond- 
foUows  as  a  consequence  of  an  abscess  of  the  lachrviaal 
sao.    More  frequently,  however,  complications  of  the 
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kind  are  only  met  with  among  scrofalous  and  syphi- 
litic patients.  Phlegmon  of  the  lachrymal  sac  is  by 
no  means  an  uncommon  starting-point  for  erysipelatous 
inflammation  of  the  face,  extendmg  in  all  probability 
to  the  scalp. 

Treatment — In  the  early  stages  of  this  disease,  it  is  Trtaimetu, 
advisable  .to  paint  the  skin  over  the  inflamed  sac  with 
a  strong  solution  of  nitrate  of  silver,  and  ice  or  cold  Arg.  nit. 
compresses  may  be  constantly  applied  to  the  part.  I 
never  use  leeches  in  cases  of  this  kind,  especially 
'among  hospital  patients;  they  often  do  more  harm 
than  good. 

If  suppuration  has  actually  commenced,  a  poultice  Poultices, 
shoidd  be  applied  over  the  abscess,  and  chan^^ed  every 
second  hour.  Supposing  the  fomentations  do  not  re- 
lieve the  abscess,  so  far  as  to  enable  us  to  evacuate  its 
contents  through  the  natural  passage  by  pressure  over 
the  sac,  we  should  at  once  run  a  probe  pointed  knife 
through  the  punctum  and  canaliculus  into  the  sac. 

If  ttie  abscess  cannot  be  opened  in  this  way,  the  Open  »b- 
lids  should  be  separated  as  far  as  their  swollen  state  JUJ^^"*'*'" 
will  permit;  and  a  cataract  knife  should  be  passed 
with  its  flat  side  against  the  eyeball,  and  thrust  into 
the  tear-sac,  in  the  depression  existing  between  the 
commissure  of  the  lids  and  the  caruncle.   This  point  can 
generally  be  easily  reached,  especially  when  ttie  sac  is 
distendea  with  fluid.    By  this  means  the  abscess  is 
opened  and  at  the  same  time  you  save  an  external 
wound.    In  some  few  instances  the  swelling  of  the 
parts  is  so  great,  that  it  is  almost  impossible  to  open 
the  abscess  by  either  of  the  methods  above  described, 
and  under  these  circumstances  it  is  necessary  to  make  or  through 
an  incision  directly  into  the  most  prominent  point  of  *^®  •*^*°* 
the  abscess;  its  contents  are  evacuated,  and  the  wound 
treated  antiseptically. 

In  spite,  however,  of  all  our  care,  a  fistula  may 
form  between  the  sac  and  the  surface  of  the  skin, 
through  which  there  is  a  constant  discharge  of  tears : 
the  ekm  around  the  opening  becomes  thickened  and  ex- 
OOfiated,  and  from  contraction  of  the  integument  ectro- 
ptnm  may  supervene,  adding  very  much  to  the  patient's 
discomfort. 

Fistula  Lacitrymaus. — Fistula  of  the  lachrymal  Fistula 
sac,  as  I  have  shown  above,  generally  arises  aa  ^^^^V 
sequence  of  phlegmon  and  strictniQ  oi  \ixQ  ^W^   ^ 
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may,  of  course,  occur  from  injury  or  other  causes,  by 
which  a  communication  is  established  between  the 
skin  and  the  sac,  and  it  is  often  kept  open  by  obstruc- 
tion of  the  nasal  duct,  the  lachrymal  secretion  passing 
through  the  puncta  and  out  through  the  fistula, 
instead  of  into  the  nose. 

Treatment — This  being  the  case,  the  first  and  most 
obvious  aim  in  the  treatment  must  be,  to  open,  if  pos- 
sible, the  normal  passage  for  the  tears  into  the  nares, 
by  dilating  the  nasal  duct.  This  was  formerly  done  by 
passing  a  styU^  through  the  fistula  into  the  duct,  and 
retaining  it  there ;  the  passage  after  a  time  becomes 
dilated,  and  the  fistula  heals.  But  the  difficulty  in 
this  method  is  to  retain  the  style  in  the  duct ;  and 
although  various  ingenious  contrivances  have  been  in- 
vented for  the  purpose,  they  do  not  appear  to  answer, 
and  the  style  has  now  been  abandoned.  In  place  of  it, 
the  lachrymal  sac  is  opened,  as  I  have  before  described, 
by  slitting  up  the  punctum  and  canaliculus  and  gently 
thrusting  the  blade  of  the  knife  through  the  sac  into 
the  nasal  duct  and  down  into  the  nares. 

If  the  surgeon  is  thoroughly  acquainted  with  the 
anatomical  relations  of  these  parts,  he  will  have  but 
little  difficulty  in  passing  a  probe  through  the  sac 
into  the  nasal  duct.  The  lid  should  be  everted,  and 
by  stretching  the  canal,  as  before  indicated  in  the 
operation  for  stricture,  we  avoid  the  risk  of  forcing  a 
fold  of  the  mucous  membrane  before  the  point  of  the 
probe,  which  would  prevent  the  instrument  from 
entering  the  nasal  sac.  The  probe  is  then  passed 
horizontally  along  the  opened  canaliculus  until  its 
extremity  reaches  the  inner  bony  wall  of  the  sac. 
The  direction  of  the  instrument  is  then  turned  verti- 
cally, as  shown  in  Fig.  19,  and  gently  passed  down 
through  the  sac,  its  point  being  then  directed  a  little 
outwards  and  forwards,  it  passes  into  the  nasal  duct 
and  so  reaches  the  nose. 

If  the  probe  is  arrested  at  the  point  where  the  canals 
coalesce  and  join  the  sac,  the  fact  may  be  known  by 
noticing  that  tne  skin  near  the  tendo-ocub  is  moved  whea 


*  A  style  is  a  small  piece  of  silver  wire,  about  one-twentieth 
of  an  inch  thick,  and  one  and  a  half  inches  long,  having  a  neck 
bent  at  an  obtuse  angle  with  the  shaft  of  the  instrument,  and 
terminating  in  a  head. 
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tiifl  probe  is  iDored,  and  an  elastic  resiatence  iB  expe- 
rienced 1  whereas,  if  the  prolra  haa  entered  the  soe,  it 
bits    against    the    inner 
bon;  wall,  and  the  skin  Fia.  19, 

ia  motionless.*  If  we 
find  an  obstruction  of  this 
kind  preventing  the  probe 
bota  entering  the  duct, 
the  instrtunent  must  be 
withdrawn,  or  its  point 
tonied  in  different  direc- 
tions nntil  the  probe  en- 
terethedact;  but  should 
there  be  a  decided  obstruc- 
tion at  this  point,  the 
probe  maj  be  carefully 
forced  through  it,  but  this 
ia  hardly  likelj  to  be  the 
case  if  the  blade  of  tbe 
knife  has  previously  pas- 
ted along  the  carni).  If 
there  is  much  difficulty  in 
pasaing  the  probe  into  the  nasal  duct,  which  may 
happen  in  chronic  cases,  tbe  sac  having  much  dimi- 
niihed  in  size,  it  is  advisable  to  slit  up  the  upper  as 
well  as  the  lower  canaliculus,  bo  as  to  leave  a  large 
opening  into  tbe  sac,  the  internal  palpebral  ligament 
being  freely  divided,  and  by  this  meana  procure  a  free 
opening  from  above  for  the  passage  of  the  instrument 
down  into  the  sac  and  duct. 

The  size  of  the  probe  to  be  employed  will,  of  course, 
▼ary  with  the  nature  and  extent  of  the  stricture.     As 
•oon  as  the  end  of  the  probe  touches  tbe  mucous  mem- 
brane of  the  nose,  tbe  patient  feels  it  there,  so  that 
there  can  be  no  mistake  as  to  tbe  passage  of  the  in- 
•trament.     I  need  hardly  remark  that  it  is  very  neces- 
sary to  handle  our  instrument  lightly,  when  endeavour-  Dnai  inM 
ing  to  pass  tbe  knife  or  a  probe  through  a  stricture  in  o"''™- 
the  nasal  canal,  otherwise  we  may  run  the  instrument 
through  the  bony  wall  of  the  canal,  and  inflict  a  per- 
manent injury  on  the  part- 
In  the  case  of  stricture  of  the  sac  or  nasal  duct,  com- 
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plicated  with  a  lachrymal  fistula,  the  probe  should,  if 
possible,  be  passed  through  the  nasal  duct  about  twice 
a  week,  until  it  is  fully  dilated.  The  natural  passage 
of  the  tears  being  thus  restored,  the  fistula  will  pro- 
bably heal  of  itself. 

It  often  happens,  howevei',  that  all  our  efforts  to 
restore  the  natural  channel  for  the  tears  are  ineffectual, 
and  consequently  the  fistula  remains  open,  to  the 
great  annoyance  of  the  patient.  To  remedy  this  state 
of  things,  three  methods  of  procedure  are  open  to  the 
surgeon — 1st,  the  introduction  of  a  style;  2nd,  the 
obliteration  of  the  lachrymal  sac ;  and  3rd,  removal  of 
the  lachrymal  gland. 

1.  I  have  already  spoken  of  the  style  as  having  fallen 
into  disuse ;  but  if  the  surgeon  determines  to  employ 
it,  the  following  is  the  method  of  doing  so.*  Should 
the  fistula  not  be  in  such  a  position  as  to  enable  us  to 
How  lued.  P&ss  a  probe  through  it  into  the  nasal  duct,  it  must  be 
slit  up  so  as  to  allow  of  this  being  done.  We  may 
then  pass  an  ordinaiy  lachrymal  probe  through  the 
duct  into  the  nares.  The  style  may  subsequently  be 
introduced,  and  allowed  to  remain  in  the  duct  for  two 
or  three  days,  when  it  must  be  withdrawn,  cleansed, 
and  returned  into  the  duct.  In  the  course  of  time  the 
canal  becomes  enlarged,  and  in  the  interim  the  tears 
find  their  way  down  into  the  nose  along  the  sides  of 
the  style. 

The  cure,  however,  is  a  tedious  one ;  and  after  all, 
when  the  ertyle  is  permanently  removed,  the  duct  is 
very  apt  to  contract  again.  But  independently  of  the 
chances  of  a  relapse,  ttie  irritation  caused  by  the  style 
is  often  so  great,  that  people  cannot  possibly  wear  it ; 
and  lastly,  the  instrument  frequently  slips  from  its 
position,  and  the  patient  cannot  return  it  into  the 
nasal  duct.  Consequently,  the  method  of  treating  a 
fistula  by  means  of  a  style  is  not  a  promising  one,  and 
is  certainly  surpassed  by  either  of  the  other  proceed- 
ings now  to  be  describea. 

2.  Obliteration  of  the  lachrymal  sac,  in  cases  of 
fistula,  h^s  been  advocated  by  Dr.  Manfridi,t  of  Turin. 

The  lachrymal  sac  must  be  laid  completely  open, 
and,  if  necessary,  the  tendon  of  the  orbicularis  cut 

*  "Maladies  des  Yeux,"  par  L.  A.  Desmarres,  torn.  L  p.  869. 
f  Ophthalmic  iJcvietc,  vol.  U.  ^.  418, 


Objectioni 
to  8^1m. 


2.  Oblitera- 
tion of  the 
aao. 


CHRONIC   INFLAMMATION   OF  THE    SAC.  141 

tlirongli  to  expose  the  superior  end  of  the  sac.  Man- 
fridi  then  introdaces  a  speculum  into  the  wound,  and 
the  sac  is  to  be  carefully  cleansed  of  blood  and  matter ; 
after  which  its  entire  surface  is  to  be  smeared  over  Br  obbride 
with  chloride  of  antimony.  A  piece  of  dry  lint  is  to  be  <>»  "^^""^"^ 
placed  in  the  cavity,  over  which  poultices  may  be  ap- 
plied, our  objects  being  **  the  total  destruction  and 
extrusion  of  tne  sac,  without  which  we  cannot  hope  for 
a  complete  and  permanent  result."  Alter  the  destruc- 
tion and  enucleation  of  the  sac  in  this  way,  '*  a  channel 
of  communication  sometimes  still  exists  between  the 
lachrymal  conduits  and  the  uasal  canal." 

Mr.  Windsor,  of  Manchester,  prefers,  after  com- 
pletely laying  open  the  lachrymal  sac,  to  till  it  with 
dry  lint,  allowing  the  lint  to  remain  in  the  sac  for  two 
days.  It  is  then  removed,  and  the  walls  of  the  sac 
having  been  thoroughly  cleansed,  the  cavity  is  to  be 
filled  with  lint  soaked  in  the  chloride  of  zinc  paste,  or  obloride 
which  should  be  allowed  to  remain  in  the  sac  for  two  of  *"»®- 
hours.  The  lint  may  then  be  removed,  and  water- 
dressing  applied.  The  sac  sloughs,  and  comes  away 
in  the  course  of  a  few  days,  and  the  wound  rapidly 
heals. 

3.  Lastly,  removal  of  the  lachrymal  gland,  for  the  3.  B«moTal 
cure  of  a  fistula  of  the  lachrymal  sac,  has  been  practised  °^^!^; 
by  Mr.  J.  Z.  Laurence  with  success.*    (See  page  81.)    "*•*  «*"***• 

Chronic  Ikflammation  of  the  Lachkymal  Sac  is  cbbovio 
a  common  form  of  disease.     It  usually  commences  JJojmJIT^ 
with  subacute  inflammation  of  the  lining  membrane;  rxaSAO. 
but  the  irritation  extending  to  the  mucous  membrane 
of  the  canaliculus  and  nasal  duct,  these  passages  be- 
came swollen  and  obstructed,  and  the  sac  is  slightly 
distended  in  consequence  of  the  accumulation  of  mucus  Hooui  ooI- 
within  it.    Under  these  circumstances,  if  pressure  be  l«>t«  in  the 
made  over  the  sac,  a  whitish,  glairy  fluid  may  generally  ■**• 
be  forced  through  the  puncta.  The  lachrymal  secretion  Laohzy- 
cannot  pass  through  its  natural  channel,  and  accumu-  n^^^^^^Q* 
lating  in  the  inner  corner  of  the  eye,  it  runs  down  over 
the  cheek,  giving  the  patient  constant  annoyance ;  he 
seldom  complains   of   pain  in  the  part,  but  is  oc-  jjq  p^ia, 
casionalW  troubled  with  an  itching  sensation  in  the 
r^on  of'^the  sac. 

Chronic  inflammation  of  this  kind  may  exist  for 

•  OpMhaimic  Seview,  voL  lit  p.  IBS. 
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months,  without  either  increasing  or  receding ;  bnt  at 
any  time  acute  inflammation  may  supervene,  and  an 
abscess  of  the  sac  and  fistula  result. 

Treaiment. — It  is  advisable,  as  soon  as  possible,  to 
open  the  sac  by  slitting  up  the  punctum  and  caualiculus, 
and  to  run  the  knife  down  through  the  nasal  duct ;  sub- 
sequently the  edges  of  the  wound  should  be  kept  apart 
till  they  have  healed,  so  as  to  establish  a  permanent 
opening  into  the  sac,  and  a  probe  will  have  to  be 
passed,  to  keep  up  a  free  communication  into  the 
nares ;  the  patient  should  make  pressure  with  his 
finger  over  the  inner  corner  of  the  eye  three  or  four 
times  a  day,  so  as  to  empty  the  sac.  This  done,  the 
sac  gradually  contracts  :  the  mucous  membrane  takes 
on  a  more  healthy  action,  and  the  disease  is  cured. 
The  recovery  is  expedited  by  syringing  out  the  sac 

■  once  a  day  with  an  astringent  lotion  (two  grains  of 
alum  and  two  of  sulphate  of  zinc  to  an  ounce  of  water), 
after  having  J)ressea  out  the  contents  of  the  sac  ;  the 
lotion  may  DC  injected  with  an  An  el's  syringe.  It  is 
advisable  to  continue  this  application  for  some  time 
after  aJl  symptoms  of  the  innammatory  action  have 
disappeared. 

Mucocele  consists  in  an  accumulation  in  the  lachry- 
mal sac  of  its  normal  secretion,  the  nasal  duct  being 
almost  always  occluded,  and  in  the  majority  of  cases 
there  is  also  more  or  less  obstruction  in  the  canaliculi, 
a  watery  eye  results,  and  the  sac  becoming  distended, 
a  smaU  tamonr  forms  at  the  inner  angle  ofthe  eye,  ito 
size  varying  from  that  of  a  spHt  pea  to  a  pigeon's  egg. 
The  patient  complains  of  little  or  no  pain  in  the  part, 
and  the  skin  over  the  sac  is  not  inflamed.  During  the 
early  stages  of  the  disease  fluctuation  may  be  fm  in 
the  sac,  but  as  it  becomes  more  distended  and  tense,  it 
feels  harder,  and  might  possibly  be  mistaken  for  a 
fibrous  growth.  The  canaliculi  and  nasal  duct  being 
occluded  to  a  greater  or  less  extent,  it  generaUy  re- 
quires firm  pressure  to  be  made  over  the  mucocele 
before  its  glairy  contents  can  be  forced  out  through  the 
puncta. 

Treatment . — The  sac  having  been  opened  throuffh 
the  canaliculus,  it  will  then  be  necessary  to  dilate  tne 
obstruction  in  the  nasal  duct  as  I  have  already  de- 
scribed ;  for  it  must  be  remembered  that  both  the  upper 

and  lower  openings  into  the  oac  «Lr«  for  the  most  part 
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closed  in  cases  of  mucocele.  These  obstructions  liaving  Brnnore  the 
both  been   overcome,  we  may  hope  to  restore  the  obetroo- 
passa^  of  the  tears  into  the  nose,  and  thus  eflfectually  ^^°^' 
core  uie  disease. 

Polypi  AND  Concretions  in  the  Sac. — A  polypus  has  Polt»i 
been  known  to  grow  from  the  lining  membrane  of  the  ^^^  9°^ 
lachrymal  sac.  Calcareous  concretions  also  may  form 
in  it,  obstructing  the  passage  of  the  tears  into  the  nose. 
Apolypus  in  this  situation  is  a  very  rare  form  of  disease; 
it  mduces  symptoms  similar  to  those  of  mucocele,  but 
the  tumour  feels  less  elastic  to  the  touch,  and  of 
course  no  fluctuation  can  be  felt  in  it.  If  there  is  any 
doubt  on  the  subject,  a  grooved  needle  may  be  run  into 
the  tumour  and  its  character  ascertained  with  certainty. 

The  nature  of  the  obstruction,  if  arising  from  cal- 
careous matter,  may  be  at  once  ascertained  oy  passing  How  dis- 
a  probe  into  the  sac ;  the  contact  of  the  instrument  **n«°"*»«^« 
with  the  sandy  particles,  accumulated  either  there  or 
in  the  canaliculus,  cannot  be  mistaken  for  any  other 
condition  of  the  parts. 

In  cases  of  this  kind  the  canaliculus  and  sac  must  Trwiwunt. 
be  laid  open,  and  the  calcareous  matter  turned  out  of 
them.     The  same  remark  applies  to  the  treatment  of 
a  polypus ;  but  in  this  case  the  tissues  covering  the 
sac  must  be  divided,  and  the  polypus  carefully  re-  By  oareftd 
moved,  together  with  its  peduncle,  otherwise  it  will  remorai. 
certainly  grow  again. 

Obstbuction  of  THE  Nasal  Duct. — The  nasal  duct  Obbtbvc- 
sometimes  becomes  partially,  or  it  ma.y  be  wholly  ob-  "<**  **» 
literated,  most  commonly  from  chronic  inflammation  d^^ 
and  thickening  of  the  lining  membrane ;  but  it  may  be 
from  periostitis,  or  disease  of  the  bones  forming  the 
walls  of  the  lachrymal  duct. 

Tlie  symptoms  caused  by  obstruction  of  the  duct  are, 
dryness  of  the  corresponding  nostril,  the  formation  of 
a  slight,  painless,  and  elastic  swelling  in  the  position  Swtlliiig  of 
of  the  lachrymal  sac,  and  a  constant    overflow  of  iJS,5m»- 
tears  from  the  eye.    By  pressure  over  the  region  of  the  turn, 
sac,  we  may  determine  whether  the  obstruction  is  in 
the  nasaJ  duct,  or  between  the  puncta  and  the  sac ; 
if  the  latter,  there  will  be  no  regurgitation  of  muco- 
purulent fluid  through  the  puncta ;  but  if  the  stricture 
be  in  the  nasal  duct,  though  the  symptoms  above  Bagnrgito. 
enumerated  exist,  the  lachrymal  secretion  will  find  its  ^g^^ 
way  into  the  sac,  and  on  pressure  being  maydft  on«k  \\,,^^^ 
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a  drop  of  flnid  will  ooze  through  the  pnncta.  If  the 
stricture  is  not  complete,  part  of  it  may  find  its  way 
down  into  the  nose. 

The  treatment  of  stricture  of  the  nasal  duct  has 
already  been  described,  page  140.  It  consists  of  open- 
ing the  canaliculus  and  passing  a  narrow-bladed  Knife 
and  subsequently  a  full-sized  probe  down  through 
the  lachrymal  sac  and  the  obstructed  duct,  so  as  to 
dilate  the  passage.  The  probe  should  not  be  passed 
more  than  once  or  twice  a  week,  but  the  dilatation  of 
the  passage  frequently  requires  much  patience,  on  the 
part  of  the  patient,  and  the  surgeon  also. 

Should  the  obstr action  be  a  bony  one,  which  is  very 
rare  indeed,  compared  with  the  number  of  cases  that 
occur  from  thicKening  of  the  mucous  membrane,  we 
are  not  likely  to  cure  it  with  the  probe  ;  it  might  then 
possibly  be  necessary  to  destroy  the  lachrymal  sac,  and 
perhaps  to  remove  the  lachrymal  gland,  though  I  have 
never  had  to  perform  an  operation  of  the  kind  for 
cases  of  this  description. 

Inflammation  of  the  Internal  Angle  of  the  Eye, — 
An  abscess  in  this  situation  may  lead  to  the  erroneous 
supposition  that  the  sac  itself  is  involved  in  the  mis- 
chief. That  such  cases  occur  is  certain,  for  we  see 
abscesses  form  and  burst  in  this  situation  without  the 
lachrymal  apparatus  being  in  any  way  compromised. 
In  instances  of  this  description,  the  abscess  comes  on 
without  any  symptoms  of  previous  disease  of  the 
lachrymal  sac  ;  the  inBammation  sets  in  suddenly,  and 
is  not  uncommonly  attended  with  erysipelas,  especially 
if  the  patient  is  in  a  weak  state  of  health.  The  eyelids 
become  much  swollen,  and  lachrymation  may  exist 
from  pressure  of  the  abscess  on  the  lachrymal  sac. 
After  a  few  days  suppuration  occurs,  and  the  abscess 
points ;  a  small  quantity  of  pus  escapes,  and  in  a  short 
time  all  traces  of  the  disease  disappear. 

Treatment. — In  the  early  stages  of  the  disease  we 
may  paint  the  skin  over  the  sac  with  a  strong  solution 
of  nitrate  of  silver.  Subsequently,  if  suppuration  has 
taken  place,  the  abscess  must  be  opened  and  poultices 
applied  till  pus  ceases  to  be  formed.  The  wound  heals, 
and  the  parts  speedily  return  to  their  normal  condition. 


Divicim       Deficient  Secketion  of  Tears.  —  I  have  already 
^^^^'        noticed,  page  80,  some  of  the  diseases  to  which  tiiie 
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lachrymal  gland  is  liable ;  but  we  occasionally  meet 
with  cases  in  which,  without  any  apparent  cause,  the 
gland  ceases  to  secrete.    I  had  a  lady  nnder  my  care 
same  time  ago,  who  never  knew  what  it  was  to  shed  a 
tear;  she  was  unable  to  cry  because  the  lachrymal 
gland  never  secreted  any  tears.      In  this  case  the  Ejemayor 
patient  did  not  suffer  from  dryness  of  the  eye  or  other  ™|y  "*'  **• 
inconvenience,  as  is  sometimes  the  case  in  affections  of 
this  kind.    We  can  hardly  expect  to  be  able  to  rouse 
the  lachrymal  gland  to  action  under  these  circum- 
stances, but  we  may  be  able  to  relieve  the  symptoms 
of  dryness  of  the  eye  to  which  it  occasionally  gives 
rise,  by  applying  a  dilute  solution  of  potash  to  the 
eonjunctiva  three  or  four  times  a  day  ;  a  few  drops  of  PotMh 
liquor  potassaa  to  an  ounce  of  water  will  be  about  the  ^**^*°°  *"^' 
strength  required. 

Epiphora  is  just  the  opposite  condition  to  the  above ;  Ermozk. 
the  tears  are  secreted  in  such  large  quantities  that 
they  cannot  find  their  way  down  through  the  puncta, 
and  collecting  in  the  comer  of  the  eye,  they  overflow 
and  run  down  the  cheek.    There  is  no  fault  whatever  BxoeM  of 
with  the  lachrymal  passages,  but  simply  an  excess  of  tew 
tears  formed  by  the  gland. 

Temporary  epiphora,  for  instance,  is  induced  by  the  if  tem. 
presence  of  a  foreign  body  on  the  surface  of  the  cornea,  po^nrj, 
or  it  arises  from  irritation  in  some  other  part  of  the  J^^* 
body — as,  for  instance,  from  intestinal  worms,  or  from 
teething.    As  a  general  rule,  it  is  to  these  exciting 
causes  we  must  direct  our  attention;   by  removing 
them   the  lachrymal  gland  will  resume  its  normal 
fonctions,  whereas  the  application  of  blisters  to  the 
temple,    and   all   local   remedies,    will    be  perfectly 
futile. 

In  cases  of  a  more  permanent  kind,  where  our  en-  if  perms, 
deavours  have  failed  to  afford  relief,  we  are  justified  '^^^^ 
in  excising  the  lachrymal  gland.    The  watery  eye,  on  ^^nd. 
the  one  hand,  is  a  constant  source  of  trouble  to  the 
patient,  and  on  the  other,  the  removal  of  the  gland  is 
attended  with  no  further  inconvenience  than  that 
caused  by  the  necessary  incisions.  These  will  probably 
heal  in  a  week  or  ten  days,  and  leave  the  patient  quite 
unconscious  of  his  loss,  except  under  circumstances  of 
emotional  disturbance  ;  and  this  deficiency  of  tears  is 
Hiore  than  compensated  by  the  preventiou.  oi  \Nicfa 
overflow.    Nor  wiU  the  eye  oe  left  abeolui^y  djc^,  ^<st 
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although  the  lachrymal  gland  is  removed,  a  considerable 
quantity  of  watery  fluid  is  still  secreted  by  the  sabcon- 
jonctival  glands,  which  keeps  the  mucous  membrane 
moist,  independently  of  the  secretion  from  the  lachrymal 
glands 

Lachrymal  Cysts  (Dacryops)  commence  as  small 
tumours  in  the  upper  and  outer  part  of  the  eyelid, 
extending  backwards,  beneath  the  border  of  the  orbit, 
towards  the  lachrymal  gland.  **  If  the  lid  be  drawn 
up  on  to  the  brow,  and  pressure  be  simultaneously 
applied  in  a  downward  and  inward  direction,  a  tense, 
ehustic,  fluctuating  swelling  instantly  starts  out  be- 
tween the  eyeball  and  the  inner  surface  of  the  eyelid.'** 
As  the  tumour  increases  in  size,  the  movements  of  the 
eve  become  restricted,  and  it  may  even  cause  exoph- 
thalmos. If  the  patient  cries,  the  tumour  suddenly 
enlarges ;  this  is  a  very  characteristic  feature  of  the 
affection. 

This  rare  form  of  disease,  as  Mr.  Hulke  states,  de- 
pends for  the  most  part  upon  obstruction  of  one  or 
more  of  the  lachrynuu  ducts,  in  consequence  of  a  neg- 
lected abscess  or  wound  of  the  eyeud.  The  tears, 
being  prevented  from  escaping,  collect  behind  the 
point  of  stricture  and  cause  the  dilatation  of  the  duct 
above  described. 

Treatment. — A  permanent  opening  must  be  made 
into  the  cyst  from  the  inner  surface  of  the  eye- 
lid, the  tears  can  then  pass  awav  over  the  eye. 
If  the  opening  is  made  externally  through  the 
skin  of  the  eyelid,  a  very  troublesome  flstum  may 
result. 

FiSTULiE  OF  THE  Lachbtmal  Glabo)  Occasionally 
form  as  the  result  of  an  abscess  or  injury  of  the  gland. 
A  fistulous  opening  leading  to  the  lachrymal  gland 
having  formed,  it  may  be  in  the  skin  of  tiie  upper 
eyelid,  a  clear  fluid  discharge  constantly  drains  away 
through  it  over  the  skin  of  the  lid,  and  a  probe  may 
be  passed  throuffh  the  fistula  in  the  direction  of  tli^ 
lachrymal  glaind.  In  a  case  of  this  kind  it  is  advi- 
sable to  pass  a  probe  alon^  the  course  of  the  fistula, 
and  then,  havmg  everted  the  eyelid,  to  cut  down 


*  Mr.  J.  W.  Holke  on  Dacryops  Fistiilosus:    OpK  Hoap, 
^eporU,  vol.  1.  p.  285. 
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through  the  oonjnnctiva  on  to  the  probe,  and  in  this 
way  create  another  fistnloas  opening  on  the  palpebral 
conjonctiva,  so  as  to  conduct  the  lachrymal  secretion 
to  its  proper  destination.  The  actual  cautery  should 
then  be  applied  to  the  mouth  of  the  fistulous  opening  Ctnterise 
on  the  outer  surface  of  the  eyehd,  in  the  hope  that  the  ****  »««*>>• 
inflammatory  action  thus  excited  may,  on  the  separa- 
tion of  the  little  slough  caused  by  uie  cautery,  close 
the  external  fistula.  All  other  means  of  treatment 
haying  failed,  it  may  be  necessary  to  excise  the  la- 
chrymal gland  in  order  to  cure  the  nstula. 
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DISEASES  OF  THE  SCLEROTia 

HypercBm  ia  — Episcleritis —  Ulceration — SclerO'choroi' 
ditie  anterior — Wounds  and  Injuries — Tumours. 

Hyperemia  op  the  Sclerotic. — When  describing 
the  anatomy  of  the  eye,  p.  2, 1  mentioned  that  the 
conjnnctiva  is  supplied  witn  a  superficial  and  deep  set 
of  vessels,  and  tnat  these  form  a  ring  of  anastomosis 
round  the  circumference  of  the  cornea,  from  which 
vessels  are  given  off,  which  perforate  the  sclerotic  and 
anastomose  with  those  of  tne  iris  and  choroid.  This 
latter  set  of  vessels  is  known  as  the  "  sclerotic  zone  of 
vessels,'*  or  **the  arthritic  ring;"*  and  which  is  situ- 
ated in  the  subconjunctival  tissue ;  it  is  frequently  made 
apparent  by  congestion,  when  the  circulation  in  the  in- 
ternal structures  of  the  eye  is  deranged,  it  becomes  a 
most  valuable  indication  of  the  vascular  condition  of 
the  intra-ocular  parts.  (See  Fig.  2,  Plate  III.)  Un- 
less, however,  in  diseases  of  the  cornea,  iris,  or  choroid, 
the  congested  "sclerotic  zone*'  is  seldom  or  never 
Been  :  if,  therefore,  we  are  to  consider  the  appearance 
of  the  '*  arthritic  ring"  as  an  indication  of  hyperemia 

of  the  sclerotic,  we  must  admit  that  the  latter  patho- 

ioinKKmlar  logical  condition  is  but  rarely  observed  in  practice,  ex- 
^i»—^*        cept  as  a  complication  of  alterations  in  the  neighbour- 
ing structures. 

The  importance  of    this    fact  can  hardly  be  too 


Denotes 


*  The  term,  *^arthritic  ring,"  has  heen  applied  by  some  patho- 
logists to  a  narrow  white  ring  sometimes  seen  between  the 
cornea  and  the  vascular  sone,  and  which  was  formerly  supposed 
to  be  characteristic  of  rheumatic  or  "arthritic"  inflammation. 
This  is,  however,  not  the  case,  nor  has  the  appearance  any 
dutgnoetic  value. 
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ttronglj  insisted  on.  From  a  large  observation  of 
cases,  I  can  safely  say  I  know  of  no  symptom  in  dis- 
eases of  the  eye  more  commonly  overlooked  or  misun-  Often  mis- 
derstood  than  that  of  the  sclerotic  zone  of  vessels,  ^^dewtood. 
Oases  are  constantly  sent  to  me  as  suffering  from  scle- 
rotitis, or  keratitis,  whereas  the  real  seat  of  the  disease 
is  either  in  the  iris  or  choroid. 

In  all  doubtful  cases  of  the  kind  it  is  extremely  Atropine 
desirable  to  apply  atropine  to  the  eye,  and  watch  its  ato>tof 
action  on  the  pupil,  which  will  frequently  be  found  to  '"**^ 
dilate  irregularly,  from  the  presence  of  synechia,  the 
result  of  iritis,  and  if  so,  all  difficulty  in  the  diagnosis 
will  be  cleared  up.     The  atropine  can  do  no  narm, 
even  supposing  the  condition  to  arise  from  some  other 
affection  of  the  eye,  and  as  a  test  of  the  participation 
of  the  ins  and  choroid  in  the  disease,  it  is  invaluable, 
especially  to  those  who  are  not  in  the  constant  habit  of 
examining  patients  suffering  from  diseases  of  the  eye. 

Episcleritis. — ^We  occasionally  meet  with  cases,  es-  EnicLasx- 
pecially  among  adult  females,  in  which  pcvrenchymcUous  *"• 
formcUiona  of  a  limited  character  take  their  rise  in 
the  sclerotic.    A  patient  affected  in  this  way  presents  Baiaed  and 
himself  to  us  with  a  dusky-red  or  reddish-yellow  ele-  ^  "Pg^  ®" 
vated  spot  in  the  sclerotic,  probably  as  large  as  a  split  "^  •^  ®' 
pea  or  bean,  usually  situated  on  the  inner  or  outer  side 
of  the  globe,  near  the  insertion  of  the  recti  muscles. 
There  is  generally  some  slight  conjunctivitis  over  and 
around  this  little  nodule  in  the  sclerotic.    The  patient  No  piun. 
seldom  complains  of  pain  or  inconvenience  beyond  a 
slight  stiffness  in   the  movements  of   the  eyeball; 
nevertheless,  in  some  cases,  especially  those  subject  to 
rheumatism,  the  patient  complains  of  mtense  neural- 
gic  nains  extending  from  the  affected  eye  over  the  side 
of  tne  temple,  with  considerable  photophobia.    The 
protuberance  feels  hard,  precisely  as  if  a  small  fibrous 
vomour  were  growing  from  the  sclerotic;   the  part 
is  vascular,  but  the  rest  of  the  eye  may  be  perfectly 
healthy. 

Some  of  these  cases  may  be  traced  to  a  syphilitio 
taint,  the  hypergenetic  process  in  the  sclerotic  result- 
ing in  the  formation  of  a  gummy  tumour  of  small  size,  "^!^^  " 
pursuing  the  same  course  as  similar  growths  do  in 
oUier  parts  of  the  body,  and  under  these  circumstanooa 
the  growth  in  the  sclerotic  is  likely  to  tqcxlc  «i!^T  *^ 
has  diaappeaied  for  a  time* 
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The  progress  of  episcleritis  is  very  slow,  often  last* 
ing  for  several  montiis ;  but  it  has  a  natural  tendency 
to  recovery,  and  will  in  time  disappear,  nnless  stimn- 
lated  to  increased  growth  by  the  injudicions  application 
of  canstics  and  similar  agents  to  its  surface. 

Trecttmeni. — ^The  eye  should  be  kept  at  rest  with  a 
pad  and  bandage,  and,  as  a  f^eral  rule,  iodide  and 
bromide  of  potassium  oombmed  with  bichloride  of 
mercury,  and  a  generous  dietary,  will  hasten  the  re- 
moval of  these  parenchymatous  gro¥rths.  Local  appli- 
^Jlg*^  »P-  cations  are  not  often  requir^,  but  Mr.  Soelberff 
puoMion.  -y^gUg  -thinks  that  a  solution  of  chloride  of  zinc,  i  ot 
a  grain  to  an  ounce  of  water,  gradually  increased  to 
gr.  ij  to  the  Jj,  is  useful ;  and  I  have  no  doubt  that 
a  solution  of  atropine  (ct.  ij  to  the  ^)  dropped  into 
the  eye  once  or  twice  a  day  is  beneficial,  especially  in 
cases  attended  with  neuralgic  pain  over  tne  temple 
and  in  the  affected  eye. 

Ulceration  op  the  Sclerotic. — Mr.  Bowman  has 
described  a  peculiar  form  of  this  affection  as  "  small, 
intractable  ulcers  of  the  sclerotic,"*  and  I  have  lately 
met  with  a  case  of  this  kind.  The  patient  was  in  bad 
health,  the  ulcers  occurred  in  succession  in  both  eyes, 
and  were  situated  near  the  cornea;  they  looked  as 
though  a  small  piece  of  the  sclerotic  had  been  punched 
out;  and  in  the  right  eye  they  extended  so  deeplv 
into  the  sclerotic,  &at  ultimately  it  was  perforated. 
The  disease  was  of  a  most  obstinate  nature,  and  the 
patient  suffered  considerably  from  pain  in  the  eyes, 
intolerance  of  light,  and  profuse  lachrymation. 
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ScLERo-CHOROiDTns  ANTERIOR. — Bv  this  term  is 
understood  an  affection  of  a  limited  portion  of  the 
choroid  and  sclerotic  tunics,  which  may  or  may  not  be 
inflammatory  in  its  origin,  but  which  results  in  the 
adhesion,  wasting,  discoloration,  and  ultimate  bulging 
of  the  parts  from  intra-ocular  pressure.  Sclero-oho* 
roiditis  anterior  is  said  to  be  **  partial,"  when  only  a 
portion  of  iiie  sclerotic  between  tne  cornea  and  equator 
of  the  eje  is  involved ;  it  is  "  complete "  when  Uie 
whole  circumference  of  the  globe  is  involved,  the  dis* 
eased  action  being  in  by  flur  tne  majority  of  cases  con* 


*  Bowman,   « Parts  oonGeraed  in  Ov^nAvy^  ^(&>  >^<^  ^^t* 
Appendix,  p,  109. 
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fined  to  the  region  of  the  ciliary  body  and  processes. 
In  the  complete  form  of  the  disease,  the  sclerotic  is  Thinninir. 
extensively  degenerated,  and  at  tiie  same  time  the  •5^**!]*'' 
intra-ocolar  pressure  is  increased,  so  that  the  anterior  ^       "*  ^' 
part  of  the  globe  is  forced  forwards,  the  diseased  scle- 
rotic yielding  before  the  increasing  tension  of  the  globe ; 
the  front  of  the  eye  thus  becomes  forced  more  or  less 
from  the  orbit,  projecting,  it  may  be,  so  far  forwards  as 
to  interfere  with  the  closure  of  the  eyelids.     Some 
nreatly  dilated  ciliary  vessels  appear  on  the  surface  of  "  SUfthj. 
the  projecting  sclerotic,  or  Staphyloma  as  it  is  called.    *o™»-" 

Sclero-choroiditis  anterior  may  arise: — 1st,  From 
primary  degenerative  changes,  involving  the  vessels  caases  aiul 
and  fibrous  tissue  of  the  parts,  including  the  sclerotic;  ▼•"•*»«• 
2nd,  From  inflammation  of  the  ciliary  body,  a  por- 
tion of  its  structure  being  destroyed.  In  this  case 
the  sclerotic  iu  the  immediate  vicinity  not  onlv  suffers 
directly  from  the  effects  of  inflammation,  but  also 
from  a  diminished  supply  of  nutriment  and  secondary 
defeneration,  in  consequence  of  the  disease  of  the 
ciliary  body ;  fatty  degeneration  occurs,  it  gradually 
yields  to  the  intra-ocular  pressure,  and  a  staphyloma 
results.  3rd,  Sclero-choroiditis  may  arise  ^m  the 
effects  of  an  incised  wound  over  the  region  of  the 
ciliary  body. 

1.  In  the  first  class  of  cases  there  are  no  prominent  i.  Degene- 
symptoms  to  mark  the  advent  or  progress  of  the  dis-  "*»^«' 
ease;*  the  structural  changes   are   gradually   esta- 
blished, probably  commencing  with   disease  of   the 
choroidal  vessels  of  the  part,  upon  which  fatty  dege-  Yuoolar 
neration  of  the  dependent  tissues  supervenes.     These  »''<>F^y* 
become  disintegrated  and  removed,  with  the  excep- 
tion of  the  pigment  cells,  which  seem  to  resist  these 
changes,  and  are  left  isolated  and  adherent  to  the 
aclerotic. 

I  before  mentioned  that  the  sclerotic  is  mainly  de-  Ondaal 
pendent  upon  the  vessels  of  the  choroid  for  its  nourish-  JJJ^t-^' 
ment;  as,  therefore,  these  changes  progress  in  the 
ciliary  bodv,  the  sclerotic  covering  the  p^art  ceases  to 
obtain  sufficient  nutrient  material  to  maintain  it  in  a 
healthy  state ;  fatty  degeneration  occurs,  and  the  dis- 
eased portion  of  the  sclerotic,  being  no  longer  able  to 


•  <>Ma]ftdJMdMraiu,''iMrM.WeGker,voLV.i^.^^ 
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resist  the  intra-ocular  pressure,  gradually  yields  to  ii» 
and  bulging  outwards,  forms  a  protuberance  over  the 

reffioQ  of  the  ciliary  body  (Fig. 
20).  The  size  of  the  tumour  of 
oourse  depends  upon  the  extent 
of  the  degenerative  changes  that 
have  taken  place. 

A  staphyloma  of  the  sclerotic 
thus  formed  is  of  a  dark  bluish 
colour,  often  almost  black,  on 
account  c^  the  pigment  oeUs  of 
the  ciliary  body  having  become  intimately  attached 
to  its  inner  surface,  and  their  colour  being  seen 
through  the  attenuated  sclerotic  This  form  of 
disease  often  makes  but  very  slow  progress,  and  may 
become  stationary  at  any  period  of  the  patient^ 
life;  but  if  irritation  and  ccmgestion  are  excited 
in  the  neighbouring  structures,  the  parts  already 
prone  to  disease  undergo  further  changes,  and  a 
considerable  |)ortion  of  vie  ciliary  body,  and  of  the 
sclerotic  covering  it,  may  become  involved  in  the  morbid 
action.  In  this  case  the  nutrition  of  the  vitreous  and 
lens  is  apt  to  suffer,  the  former  becoming  fluid  and 
flocculent,  the  latter  more  or  less  opaque,  so  as  greatly 
to  interfere  with  the  perfection  of  vision.  Under  more 
favourable  circumstances,  these  cases,  of  what  may  be 
called  degenerative  sclero-choroiditis  anterior,  do  not 
materially  damage  the  patient's  si^ht. 

2.  In  instances  o£  sclero-choroiditis  anterior,  ori- 
ginating in  inflammation  of  the  ciliary  body,  precisely 
the  same  pathological  changes  ultimately  ensue,  and 
result,  as  m  the  previous  variety,  in  the  formation  of  a 
staphyloma.  The  earljr  symptoms,  however,  are  those 
of  irido-choroiditis ;  tne  congested  sclerotic  zone  of 
vessels  exists,  indicating  abnormalities  in  the  intra- 
ocular  circulation ;  there  is  pain  in  the  eye,  increased 
on  pressure  over  the  inflamed  ciliary  body,  and  in- 
tolerance of  l^ht;  haziness  of  vision  from  opacity 
of  the  vitreous  tollows ;  and  there  is  marked  increase 
of  tension  of  the  eyeball.  The  symptoms  often  run  a 
subacute  course ;  Ixit  from  effusion  taking  place  into 
the  part,  the  choroid  is  apt  to  be  torn  away  from  the 
sclerotic ;  or  from  damage  done  to  its  vessels  during 
the  inflammation,  deg^enerative  changes  often  progress 
rapidiy  in  th«  latter  stroctuie,  and  aa  I  have  above 
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described,  in  cases  not  orif^natinff  in  inflammation,  it 
gradually  yields  to  the  intra-ocmar  pressure,  and  a 
staphyloma  occurs.    This  bulging  of  tne  sclerotic  may  suphj- 
be  of  very  considerable  size,  so  much  so  as  ultimately  ^o^ 
to  project  forwards  between  the  eyelids  and  impede 
their  movements,  or  even  prevent  their  closing.    In 
instances  of  this  kind  the  retina  becomes  detached, 
and  the  eye  totally  destroyed.     On  the  other  hand,  if  Sight  m»j 
the  staphyloma  does  not  reach  any  very  considerable  ***  ****^ 
size,  and  a  suflicient  quantity  of  healthy  choroid  is 
left  to  supply  nourishment  to  the  vitreous  and  lens, 
the  patient  may  retain  a  very  fair  amount  of  vision  for 
a  time;   but  in  too  many  cases  of  this   description 
exacerbations  of  the  disease  occur,  ending  in  destruc- 
tion of  the  eye. 

3.   In  instia.nce8  of  wounds  dividing  the   sclerotic  3.  Tna- 
over  the  ciliary  region,  a  hernia  of  a  portion  of  the  ™»*>«- 
cDiary  body  may  take  place  through  the  incision,  and  ciiUir 
unless  the  case  is  speedily  brougnt  under  treatment,  hernia, 
the  intra-ocular  pressure  not  only  forces  the  edges  of 
the  wound  apart,  but  protrudes  more  of  the  ciliary 
process  through  it.   This  extruded  portion  becomes,  in 
the  course  of  time,  covered  by  fibrous  tissue,  so  that  Adtentiti- 
a  staphyloma  is  formed,  the  inner  surface  of  which  is  ^, 
lined  by  the  remains  of  the  ciliary  body  or  choroid, 
according  to  the  position  of  the  original  wound.    In 
consequence  of  the  irritation  and  stretching  to  which 
the  parts  are  exposed,  subacute  inflammation  is  esta-  Resalting 
blished,  and  progressive  degenerative  changes,  such  as  f^^^^' 
I  have  already  described  in  other  cases,  set  in ;  more    "** 
of  the  sclerotic  may,  in  this  way,  be  iuvolved,  untU  at 
last  a  very  large  staphyloma  is  formed. 

In  instances  of  this  description,  unfortunately,  the 
damage  is  not  confined  to  one  eye — the  irritation  is 
too  frequently  propagated  from  the  injured  eye  to  the  j^j-ng,^ 
sound  one,  and*unle8s  the  source  of  irritation  is  re-  tjonofthe 
moved,  the  patient  will  very  probably  lose  his  sight  <*tiMr^^ 
altogether. 

From  whatever  cause  a  staphyloma  of  the  sclerotic 
may  arise,  it  follows,  if  the  protrusion  be  a  large  one, 
surrounding  perhaps  the  whole  or  a  greater  part  of  the 
circumference  of  the  eye,  that  extensive  changes  must 
occur  within  the  globe.  Hence  we  notice  in  cases  of 
this  kind  that  the  iris  becomes  altered  in  co\o'uX)\>dl<^ 
Wq9  often  opa^ae  and  more  or  lem  ^^oc&V^«  ^*^ 
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▼itreouB  watery,  aiid  the  depth  of  the  anterior  chamber 
is  greatly  increased.     In  fact  the  eye  thus  affected 
becomes  almost  completely  disorganized. 
Tr^aimeta.        Treatment. — In   the    degenerative  form  of  sclero- 
choroiditis  anterior,  bnt  little  can  be  done  to  cnre  the 
essential  disease,  which  often  depends  upon  a  scrofdlous 
or  lymphatic  diathesis.    Mncn  may  be  effected,  how- 
ever:  in  the  wa^r  of  preserving  the  eye  from  farther 
damage,  by  warning  the  patient  of  the  danger  he  mns 
Best  and       from  over-exerting  it,  and  of  the  necessity  there  is  for 
inrotMtthe    protecting  it  from  external  ininry  and  from  the  glare 
of  the  sun,  and,  in  fact,  of  taking  all  possible  care  of 
the  diseased  organ.  In  this  way  the  stmctural  changes 
znav  be  prevented  from  making  farther  progress,  espe- 
Improre       cially  if  at  the  same  time  the  patient's  general  health 
tmlfh"***^    *"^  nutrition  can  be  improved  by  a  change  of  circum- 
stances and  appropriate  regimen.     Any  depressing 
influences  are  likely  to  tell  upon  the  weak  pomt,  and 
as    surely  the    sclero-choroiditis    will  then  advance 
steadily  onwards. 
Snbdae  If  the  affection  depends  upon  inflammatory  changes, 

2jjj^°"**"  our  treatment  must  be  mainly  directed  towards  the 
mrfcigation  of  the  primary  cause  of  the  disease  ;  and 
as  a  means  to  this  end  we  shall  probably  resort,  among 
other  measures,  to  paracentesis  or  iridectomy  ;  but  for 
further  details  on  this  subject,  I  would  refer  to  the 
chapter  on  irido-choroiditis.  When  once  a  staphyloma 
has  formed,  the  eye  will  require  every  care  and  atten- 
tion, on  the  part  of  both  surgeon  and  patient,  in  order 
to  prevent  a  recurrence  of  the  inflammatory  action  and 
an  mcrease  of  the  staphyloma.  If,  in  instances  of  this 
description,  the  staphyloma  is  of  considerable  size,  and 
the  sight  of  the  eye  destroyed,  there  can  be  no  two 
AbMiarion;  opini(ms  as  to  the  propriety  of  excising  the  anterior 
Jj^^j^^^  part  at  least  of  the  diseased  eyeball  (abscission).  If 
this  is  not  done,  the  irritation  going  on  in  the  part 
may  very  probably  lead  to  sympathetic  irritation  in 
the  other  eye,  while  its  removal  will  save  the  patient 
much  annoyance  and  inconvenience. 
If  trail-  In  the  tMrd  class  of  cases,  if  the  wound  of  the  sole- 

°**^*  rotic  is  of  recent  origin,  and  a  portion  of  the  ciliary 

body  is  protruding  through  the  wound,  it  is  advisable 
to  put  tne  patient  under  the  influence  of  chloroform, 
ana  a  Weiss's  stop-speculum  havingbeen  adjusted,  the 
extraded  choroid  is  to  be  snipped  ^,  ^sidtbL^  oclerotio 
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edfea  of  the  wound  carefully  brought  together,  and  re-  oiote  bj 
tamed  in  apposition  with  a  fine  suture.     The  eyelids  ■a^uree. 
should  subsequently  be  clobed,  and  the  eye  kept  &t 
rest  with  a  pad  and  bandage.  We  may  possibly  in  this 
way  prevent  the  formation  of  a  staphyloma,  and  the 
sclero-choroiditis  attending  it. 

If  the  case,  when  first  brought  to  our  notice,  be  of  Except  in 
long  standing,  it  will  be  well  not  to  interfere,  provided  ^^  *••••• 
the  staphyloma  is  of  no  ^eat  size,  and  the  patient 
retains  some  amount  of  sight.    But  if  the  vision  is 
destroyed,  and  the  staphyloma  is  a  large  one,  the 
sooner  abscission  of  the  eyeball  is  performed  the  better. 

Another  consideration  must  also  guide  our  practice  Symp*. 
in  such  cases.    Sympathetic  irido-choroiditis,  as  I  have  !u!'*®- jj*^®* 
elsewhere  explained,  is  a  most  insidious  and  dangerous 
form  of  disease,  and  is  what  we  have  most  reason  to 
fear  in  cases  of  sclero* choroiditis  arising  from  wounds  EndMgen 
of  the  sclerotic.     I  have  no  hesitation,  therefore,  in  "**^ 
saying,  that  supposing  the  sight  of  the  injured  eye  is 
partially  retained,  but  the  vision  of  the  soand  eye 
{gradually  becomes  impaired,  or  symptoms  of  irritation 
in  the  cornea  or  deeper  structures  make  their  appear-  irecesd- 
ance,  extirpation  or  abscission  of  the  injured  organ  utea  im- 
must  be  insisted  on  at  once ;  any  delar^,  under  these  ^tSiSion. 
circumstances,  may  end  in  total  loss  of  sight  in.  both 
eyes.     On  the  other  hand,  by  removing  the  diseased 
eye  in  time,  we  may  reasonably  hope  to  stop  the 
further  progress  of  the  malady  in  the  sound  one,  the 
effects  of  which  we  shall  never  be  able  to  cure  if 
allowed  to  run  its  course. 

Wounds  op  the  Sclebotic. — Incised  wounds  of  the  WooirDi 
sclerotic  are   by  no  means  of   common  occurrence,  JJ,f  *'"**^ 
the  part  being  so  well  protected  by  the  bony  walls  of 
the  orbit,     mien  an  iniury  of  the  Kind  does  occur,  we 
seldom  see  a  hernia  of  the  choroid  (as  in  the  case  of  the 
ciliary  body)  on  account  of  the  intimate  nature  of  the 
connexion  that  exists  between  the  choroid  and  the 
sclerotic.    The  retina,  however,  under  these  circum-^  Betin*  in- 
stances,  is  generally  torn  through,  and  a  portion  of  the  ih^^^^^ 
vitreous  escapes  ;  the  torn  edges  of  the  retina  are  apt  ' 

to  get  entaxigled  in  the  wound,  and  as  the  latter  And  dia- 
cicatrizes  and  contracts,  the  retina  is  dragged  from  its  P^*^ 
attachments  to  the  choroid,  and  the  patient'^  «^\:^  S& 
destroyed. 
I  hiteljr  Mw  an  instance  of  the  Idnjimv^AaA^V^ 
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had  been  stmck  by  a  piece  of  percussion-cap  on  the 
outer  part  of  the  eye ;  the  sclerotic  had  been  torn  open, 
and  the  wound  had  subsequently  cicatrized.  At  the 
time  I  saw  this  boy,  some  few  months  after  the 
accident,  the  eye  appeared  healthy ;  but  on  dilating 
the  papil  with  atropine,  I  found  that  the  retina 
stretched  across  the  posterior  concavity  of  the  eye,  like 
a  curtain  in  the  vitreous  chamber,  having  been  drawn 
into  that  situation  in  the  way  I  have  described.  The 
sight  of  the  eye  was  of  course  completely  destroyed. 

As  I  have  mentioned  in  the  preceding  page*  we 
should  if  possible  bring  the  edges  of  an  incised  wound 
in  the  sclerotic  together  with  fine  sutures  as  soon  as 
possible  after  the  injury,  especially  if  the  wound  is  not 
a  large  one,  and  no  very  considerable  portion  of  the 
contents  of  the  globe  have  escaped. 

Rupture  op  the  Sclerotic.  —  This  accident  may 
occur  from  a  direct  blow  on  the  eye,  inflicted  with  a 
blunt  instrument,  or  the  closed  fist,  or  from  a  fall.  In 
cases  of  this  description,  the  sclerotic  is  most  commonly 
barst  open  at  its  upper  or  inner  part,  near  the  mar^n 
of  the  cornea,  or  between  the  cornea  and  the  insertion 
of  the  recti  muscles. 

A  blow  on  the  eye,  sufficiently  severe  to  rupture  the 
sclerotic,  necessarily  affects  the  other  structures  con- 
tained in  the  eyeball,  and  at  the  instant  when  the  scle« 
rotic  bursts  open,  the  lens  is  usually  forced  out  through 
the  wound,  dragging  the  iris,  and  often  a  portion  of 
the  choroid,  away  with  it.  The  vitreous  may  also 
escape,  and,  in  fact,  the  eye  too  often  collapses,  and  is 
totallv  lost.*  In  less  severe  cases  the  retina  may  be 
detacned  from  the  effects  of  the  concussion,  or  rrom 
the  bursting  of  some  of  the  choroidal  vessels,  and  the 
haemorrhage  which  then  takes  place  behind  it.  Under 
these  circumstances,  the  anterior  and  vitreous  cham- 
bers may  become  filled  with  blood,  and  it  will  be  impos- 
sible to  ascertain  exactlv  the  lesions  that  have  taken 
place  in  the  fundus  of  the  eye  until  the  blood  has 
oecome  absorbed. 

Simple  Contusions  of  the  scilerotic,  apparently  of  a 
trivial  nature,  are  at  times  followed  by  remarkable 
changes  in  the  vitreous.    Probably,  the  circumstance 


•  Bee  sevenl  cases  reported  by  Mr.  Holke :    OphihalnUe  Hum* 
jpUai  .BqtortB^  YoL  i  p.  292. 
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of  the  injury  is  forgotten,  and  the  patient  consults  the 
practitioner  for  gradual  loss  of  sight,  usually  complain- 
ing also  of  dark  ohjects  waving  about  before  the  field 
of  vision.    On  examining  the  eye  with  the  ophthalmo- 
scope, we  shall  find  that  the  vitreous  is  fluid,  and  small  vitraou 
brown  or  black  specks  may  be  seen  floating  about  in  it.  J^J^^^ 
It  is  evident  that  in  these  cases  the  vitreous  body  has 
gradually  lost  its  consistency,  in  consequence  of  some 
impairment  in  its  nutrition,  determined  by  the  blow ;  ^^  retina 
and  the  retina,  having  lost  its  normal  support,  is  in  detached, 
danger  of  becoming  detached,  and  the  patient*s  sight 
destroyed. 

Prqgnosis. — The  pro^osis  to  be  formed  in  instances  Prognosis 
of  severe  wounds  or  injuries  of  the  sclerot'C,  is,  as  a  anJ^'Ottf- 
general  rule,  very  unsatisfactory.  Even  in  slight  cases,  *  *' 
complications  such  as  I  have  above  indicated,  consist- 
ing of  detachment  of  the  retina,  or  degeneration  of  the 
vitreous,  mav  occur,  and  damage  the  sight.    Lastly, 
injuries  of  this  description  are  likely  to  involve  the 
choroid,  entailing  remote  ill  consequences,  as  I  shall 
subseqaently  explain  when  speaking  of  diseases  of  that 
structure. 

Treatment — In  a  case  of  rupture,  if  no  great  amount  Tr^aimmi, 
of  the  vitreous  has  escaped  from  the  wound,  its  edg^s 
must  be  brought  together  by  means  of  fine  sutures,  and  Satores  in 
the  eye  kept  at  rest  till  the  wound  has  healed.     But  if  "^P****^ 
the  lens  and  a  considerable  portion  of  the  vitreous  have 
escaped  through  the  opening  in  the  sclerotic,  it  will 
be  well  to  allow  the  glooe  to  collapse,  the  eye  being,  of 
course,  irrecoverably  lost.    Unfortunately  the  misdiief 
does  not  stop  here,  for  sympathetic  irritation  is  not 
uncommonly  set  up  in  the  other  eye,  requiring  the  re- 
moval of  the  injured  organ.    It  will  always  be  a  matter  BzeMon 
for  consideration,  therefore,  if  it  may  not  be  as  well  to  J*J°  " " 
excise  the  globe  as  soon  after  the  accident  as  possible ;  P~**"  * 
and  I  think  that  among  the  lower  classes  this  step  will  Among  tfaa 
generally  be  advisable,  supposing,  of  course,  that  the  ^^°*" 
eye  has  collapsed  and  been  lost.    Any  attempt  to  pre- 
serve the  stump  of  the  eye,  as  a  support  for  an  artificial 
one,  will  be  useless  among  the  poor,  for  these  people 
would  find  an  ornament  of  this  description  more  trouole 
than  it  was  worth.    Among  the  upper  classes,  on  the  •ad 
contrary,  where  time  is  less  important,  and  omamen-  ^'••^X* 
tation  a  thing  to  be  considered,  we  may  allow  of  some 
delay  before  removing  the  remaina  of  uiq  \ii\\>x^  q^^\ 
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and  if  no  symptoms  of  sympathetic  irritation  arise  in 
the  other,  the  collapsed  globe  will  form  an  admirable 
snpport  on  which  to  rest  an  artificial  eye. 

TtJMOTTKs  OP  THE  ScLEROTic. — Morbid  growths,  whe- 
ther cancerous  or  otherwise,  rarely  commence  in  the 
sclerotic,  though  donbtless  this  stmctnre  is  frequently 
involved  in  tumours  springing  from  the  choroid  within, 
or  from  the  tissues  contained  in  the  orbit  without. 
Mackenzie  mentions  several  cases  of  sarcomatous 
tumours  growinf^  from  the  sclerotic;  he  says  they 
most  commonly  occur  amongst  scrofulous  subjects. 
The  tumours  are  sometimes  single,  sometimes  in 
clusters ;  thev  may  be  soft  or  hard,  vascular  or  non« 
vascular.  Tne  tendency  of  these  morbid  growths  is 
to  disappear  by  progressive  ulceration ;  but  the  morbid 
process  is  apt  to  result  in  perforation  of  the  sclerotic, 
and  the  eye  then  becomes  atrophied  and  destroyed. 

Mackenzie  says  these  fibro-plastic  tumours  present 
themselves  most  frequently  on  the  temporal  side  of  the 
eyeball,  and  at  first  are  of  a  whitish  colour.  Their  dis- 
X)osition  is  to  spread  and  involve  the  parts  around  them 
as  they  ulcerate.* 

A  few  rare  cases  are  on  record  in  which  melanosis 
has  attacked  tbe  sclerotic,  springring  from  its  extemid 
surface,  and  not  involving,  at  least  tor  some  time,  the 
other  structures  contained  within  the  orbit.t 


•  Ifackenzie  " On  DiseaBes  of  the  Eye"  4th  edit  p.  708. 
t  Mr.  PoUnd  on  Protrusion  of  the  £yei)all :   Ophthalmic  ffo§' 
pUal  Bqtortty  vol.  1.  p.  171,  where  two  such  cases  are  referred  to. 


CHAPTER  VH. 

DISEASES  OP  THE  CONJUNCTIVA. 

SypercBmic — Muco-purtdeni  — Ptirulent — Diphtheritic 
'^Chranular — Pustular  OonjiAnctivitis — Injwriee  of 
the  conjundivor^Hypertrophy  and  Atrophy — Ptery' 
ffium — Relaxation — Serous  and  bloody  effusions  into 
the  conjunctiva — Tumours  of  the  conjunctiva — Dis" 
eases  of  the  caruncle. 

CONXUNCTl  V ITIS. 

Wb  may  now  proceed  to  study  the  diseases  of  the  con-  gMg^c- 
jonctiya,  and  as  they  will  constitute  the  larger  portion  "^^**' 
of  the  "  eye  cases"  we  shall  meet  with  in  practice,  they 
demand  a  careful  consideration.    I  propose  descrihing  cuwsifloft- 
the  Tarions  forms  of  conjunctivitis  (ophthalmia)  under  tion. 
the  following  heads  :  —  HypersBmia,  Muco-purulent, 
Purulent,  Diphtheritic,  Granular,  and  Pustiuar  Con- 
junctivitiB.* 

It  is  difficult,  in  the  first  three  of  these  affections,  to  Trsnai- 
diaw  a  line  of  demarcation  between  the  commencement  tioaaX 
of  one  form  of  disease  and  the  termination  of  that  pre-  '*''''"'- 
oedinff  it ;  thus,  muco-purulent  conjunctiyitiB  is  alwajrs 
preceded  by  hypersemia,  and  purulent  conjunctivitis 
Dy  both  hjrpersBmia,  and  muco-purulent  conjunctiyitiB ; 
yet,  practically,  the  distinction  will  be  found  both 
natural  and  useful.    The  symptoms  of  diphtheritic, 
granular,  and  pustular  conjunctivitis  are  sufficiently 
well  marked  to  distinguish  them  from  one  another, 


•  It  seems  to  me  hardly  wise  to  retain  the  word  ophihalmiia 
to  designate  diseases  of  the  conjunctiva ;  we  employ  the  terms 
iritis,  choroiditis,  and  so  on,  to  signify  inflammauon  of  the  iris 
and  choroid ;  why  not,  therefore,  oonjnnctiyitis  in  analogous 
diseases  of  the  conjonctiya? 


160  DISEASES  OF  THE   CONJUNCTIVA. 

and  also  from  the  first  named  affections  of  the  con- 
junctiva. 
Pwndent  The  discharge  from  the  eye  of  a  patient  suffering 

^Jjj*^      from  purulent  conjunctivitis  will,  in  tne  great  majority 
giou.  of  cases,  if  inoculated  into  the  healthy  conjunctiva, 

induce  a  like  form  of  disease ;  still,  this  sequence  is  not 
so  invariable  as  is  generally  supposed ;  for  instance, 
the  pus  from  the  eye  of  a  patient  affected  with  purulent 
conjunctivitis  may  excite  the  diphtheritic  form  of  dis- 
ease, if  introduced  into  the  eye  of  a  person  already 
predisposed  to  diphtheria .•  It  is  consequently  impos- 
sible to  predict,  with  absolute  certainty,  the  form  of 
conjunctivitis  from  which  a  patient  may  suffer,  although 
exposed  to  a  specific  conta^on ;  and  it  behoves  us, 
therefore,  to  watch  the  invasion  of  the  disease  in  each 
instance ;  for  upon  an  accurate  diagnosis,  and  a  well- 
selected  plan  01  treatment  at  this  stage,  the  issue  of 
the  case  often  depends,  and  the  remedies  to  be  employed 
in  one  set  of  cases  are  often  absolutely  injurious  in 
another,  as,  for  example,  in  purulent  and  diphtheritic 
conjunctivitis. 
**He»hbj*  1  need  hardly  remark,  that  "  healthy  pus"  as  it  is 
pus  innooo*  called,  that,  for  instance,  which  is  generated  during 
***"•  the  repair  of  a  wound,  or  from  a  simple  abscess,  al- 

though the  conjunctiva  be  carefully  inoculated  with  it, 
cannot  excite  inflammation.  The  nature  of  healthy 
pus,  as  distinguished  from  that  which  is  capable  of 
propagating  disease  by  contagion,  is  one  of  the  many 
pathological  problems  yet  to  be  solved ;  but  the  spread, 
of  the  various  forms  of  conjunctivitis  by  this  means,  is 
an  established  fact,  and  the  conta^ous  nature  of  all 
forms  of  conjunctivitis,  attended  with  a  purulent  dis- 
charge, should  lead  us  to  separate  the  affected  from 
the  healthy  portion  of  the  community. 
EOTtifa  A  remarkable  instance  of  the  melancholy  results 

^««^       which  follow  a  neglect  of  this  rule,  is  to  be  found  in  the 


case  of  the  purulent  form  of  the  disease,  which  is  seen 

in  Egypt  at  the  present  day ;  this  affection  of  the  eye 

being  tnere  endemic,  and  propagated  from  one  indi* 

vidual  to  another,  and  from  generation  to  generation. 

Oltteof       It  is  commonly  asserted  that  the  glare  of  the  sun, 

^SSnSi^   *^^  *^^  presence  of  numerous  particles  of  sand  in  the 

OMM.  atmosphere,  are  concomitant,  if  not  the  principal  causes 

•  "Maladies  des  Yenz,"  par  M.  Wecker,  vol.  i.  p.  82, 
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of  the  disease  amonff  the  lower  classes  in  Egypt ;  but 
this  theory  can  hardly  hold  good,  for  in  parte  of  India 
the  people  are  subject  to  the  same  influences,  and  yet 
they  do  not  snffer  like  the  Egyptians  from  purulent 
oonjunctiyitis. 

With  regard  to  the  diphtheritic  form  of  the  disease,  Pjphihe- 
it  is  rare  to  meet  with  a  case  among  the  natives  of  J^,|2ti?itiB. 
India,  or  in  fact  among  the  inhabitants  of  any  part  of 
the  world,  except  those  of  Belgium  and  certain  parts 
of  Grermany. 

As  to  the  much  disputed  question  of  the  pathology  OruaUr 
of  grannlar  conjunctivitis,  I  may  here  remark  that  the  JJJj""®'*' 
disease  consists  essentially  in  neoplastic  formations, 
and  arises  from  the  proliferation  of  the  connective- 
tissne  corpuscles  of  the  conjunctiva ;  and  that  the 
swollen  and  hypertrophied  state  of  the  villi  of  the 
mucous  membrane,  generally  met  with,  but  by  no 
means  characteristic  of  this  form  of  disease,  is  an  inci- 
dental and  comparatively  unimportant  feature.  The 
enlarged  pa{>illsB  are  to  be  carefully  distinguished  from 
the  neoplastic  growths,  which  induce  the  phenomena 
characteristic  of  CTanular  conjunctivitis.  No  doubt 
the  word  *'  granumr"  has  given  rise  to  a  confusion  of 
ideas ;  for,  m  the  first  place,  mere  hypertrophy  of  the 
papillary  tissue,  which  is  common  to  various  forms  of 
conjunctivitis,  occasions  a  granular  appearance ;  and 
secondly,  the  term  is  suggestive  of  **  granulations  ;*' 
but,  as  I  shall  subsequently  explain,  the  neoplastic 
growths  of  granular  conjunctivitis  are  more  nearly 
allied  to  tubercle  than  to  granulations. 

I  shall  ^ve  no  special  description  of  the  purulent  oth«r 
conjunctivitis  of  infants,  or  of  gonorrhoea!  conjuncti-  fonM. 
vitiB ;  these  may  well  be  included  under  the  general 
head  of  purulent  conjunctivitis ;  and  it  seems  to  me 
simply  complicating  a  rather  difficult  subject,  to  split 
it  up  into  unnecessary  subdivisions.  And  so  again 
with  regard  to  the  exanthematous  forms  of  the  dis- 
ease— those,  namely,  which  are  often  met  with  during 
the  progress  of  measles,  scarlatina,  or  small-pox — ^they 
are  to  m  treated  upon  exactly  the  same  principles  as 
ordinary  hyi)er8Bmia,  or  muco-purulent  conjunctivitis. 
The  so-called  catarrhal  conjunctivitis,  in  its  milder 
forms,  is  described  imder  the  heading  of  hypersemia 
of  the  conjunctiva ;  in  more  severe  cases  tne  disease 
assnmes  Uie  characters  of  maco-punileiit  con.yQJic^'<n^A« 
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Hyperemia  of  the  Conjunctiva,  simple  conjunc- 
tivitis,  may  be  recognised  by  the  following  appearances 
of  Uie  parts,  and  by  the  symptoms  to  which  they  give 
rise. 

I  have  already  described  the  healthy  orbital  con- 
junctiva as  a  transparent  tissue,  through  which  the 
white  and  glistening  sclerotic  may  be  seen  ;  on  evert- 
ing either  the  upper  or  lower  lid,  a  number  of  small 
reddish  streaks  may  be  traced  beneath  the  conjunc- 
tiva, extending  perpendicularly  backwards  from  the 
margin  of  the  hds;  they  mark  the  position  of  the 
Meibomian  glands,  and  as  they  are  situated  beneath 
the  mucous  membrane,  it  follows  that  if  the  conjunc- 
tiva is  congested,  these  reddish  streaks  will  be  more  or 
less  concealed. 

In  hypenemia  we  shall  notice,  on  everting  the  lids, 
that  the  palpebral  conjunctiva  is  not  only  injected, 
but  that  its  surface  is  no  longer  smooth.  (Fig.  1, 
Plate  II.)  This  arises  from  two  causes, — first,  that  its 
vilU  become  prominent  from  the  turgid  state  of  the 
vessels  which  they  contain ;  and  secondly,  its  glands 
are  thrown  into  increased  activity,  and  become  en- 
larged ;  these,  together  with  the  swollen  villi,  ^ive  the 
mucous  membrane  a  rough  appearance,  particularly 
on  the  tarso-orbital  fold,  which  is  also  somewhat 
swollen  from  the  serous  efi'usion  p'jured  out  into  its 
loose  cellular  tissue.  The  eyelids,  caruncle,  and  semi- 
lanar  folds  are  also  somewhat  swollen.  The  orbital 
conjunctiva  is  only  slightly  affected  in  simple  hy- 
pergemia ;  it  may  be  that  its  superficial  vessels  are 
congested,  in  which  case  they  are  seen  coursing  over 
the  sclerotic  in  a  reticulate  manner  towards  the 
cornea. 

As  people  advance  in  life,  their  conjunctivas  become 
somewhat  hyperaemic,  nor  is  this  condition,  under  the 
circumstances,  to  be  considered  in  itself  as  an  indica- 
tion of  disease. 

DingnosU.  —  The  student  should  make  himself 
familiar  with  the  distinctive  features  of  hypersemia  of 
the  conjunctiva,  as  compared  with  that  of  the  subcon- 
junctival tissue — a  distinction  which  is  of  considerable 
importance ;  because,  while  the  former  indicates  a 
comparatively  superficial  congestion,  the  presence  of 
the  latter  is  a  sign  that  the  deeper  textures  of  the  eye 
fire  more  or  lesa  involved. 
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Congestion  of  the  orbital  conjunctiva  can  hardly  be 
mistaken  for  that  of  the  subconjunctival  tissue,  if  the 
following  points  be  kept  in  view : — In  the  former,  the 
enlarged  vessels  may  be  readily  made  to  glide  over  the 
Burface  of  the  sclerotic  by  gently  pressing  upon,  and 
moving  the  mncons  membrane  under  the  point  of  the  DiagnoeiB. 
finger ;  the  vessels  of  the  congested  conjunctiva  again 
are  most  marked  towards  its  paljxjbral  fold,  and  gene- 
rally decrease  in  number  and  size  as  they  approach  the 
cornea ;  the  larger  vessels,  moreover,  are  separate  and 
distinct  from  one  another,  and  are  of  a  bright  scarlet 
or  vermilion  colour.  On  the  other  hand,  hyperajmia  of 
the  subconjunctival  tissue  is  always  most  marked  im- 
mediately around  the  margin  of  the  cornea,  the  vessels 
being  of  so  minute  a  size,  that  they  cannot  be  dis- 
tinguished from  one  another;  the  part  appears  as 
though  it  had  been  stained  of  a  delicate  violet  or  pink, 
the  intensity  of  the  colour  decreasing  about  two  lines 
from  the  margin  of  the  cornea,  and  being  gradually 
lost  in  the  normal  whiteness  of  the  sclerotic  (compare 
Fig.  1,  Plate  II.  and  Fig.  'J,  Tlate  III.).  We  do  not 
often  meet  with  cases  of  hypera3mia  of  the  sub- 
conjunctival tissue  without  the  conjunctiva  being  also 
somewhat  congested,  so  that  in  the  majority  of  in- 
stances the  contrast  between  the  two  is  sufficiently 
marked  to  attract  the  attention  of  even  a  casual  ob- 
server. 

Subjective  Symptoms. — The  amount  of  uneasiness,  or  P*»n  "ot 
even  pain  to  which   hypenemia  of  the   conjunctiva  ^**^' 
gives  rise,  depends  very  much  ui)on  the  idiosyncrasy 
of  the  patient.     Some   people  leel  pain  much  more 
acutely  than  others  ;  but  the  most  sensitive  individual, 
suffering  from  simple  hyperasmia,  seldom  complains  of 
anything  beyond  a  sensation  as  if  sand  or  grit  had  Sensation 
fallen  into  the  eye,  which  is  caused  by  the  constant  ^  ^'^ ' 
rubbing   of  the   congested    vessels   of   the    mucous 
membrane  against  the  surface  of  the  cornea.     This 
symptom  is  apt  to  vary  vnth  the  age  of  the  jyatient, 
being  less  marked  in  old  persons  than  in  the  young,  on  Lew  in  th« 
account  of  the  muscular  fibres  of  the  orbicularis  losing  ■s*^ 
their  contractile  power,  and  pressing  the  lids  less  firmly 
against  the  eyeball  in  the  case  of  elderly  people.    The 
adipose  tissue  also,  contained  in  the  cavity  of  the  orbit, 
is  gradually  absorbed  as  we  advance  in  life,  and  the 
eyeball  sinks  into  its  socket,  and  thus  Tecedft^  \i()  %q»\cl<^ 
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extent  from  the  lids,  which  then  hang  loosely  over 
it.  Under  these  circamstances,  considerable  hyper- 
BBmia  of  the  conjunctiva  may  exist,  without  the  patient 
feeling  any  inconvenience  whatever  from  it,  because 
the  lax  state  of  the  parts  admits  of  considerable  vas- 
cular engorgement,  without  any  equivalent  increase  of 
the  mutual  pressure  between  the  lids  and  the  globe. 
These  circumstances  must  be  taken  into  consideration, 
when  judging  of  the  sensations  experienced  by  those 
suffering  from  the  milder  forms  of  conjunctivitis. 

In  cases  of  hyperemia,  if  the  patient  is  exposed  to 
the  glare  of  the  sun  or  lamplight,  it  causes  a  feeling 
of  weariness  and  irritation  m  the  eye ;  this  symptom 
is  augmented  if  the  eyes  are  used  for  any  length  of 
time,  so  that  the  patient  is  often  prevented  from  pur- 
suing his  usual  calling  for  more  than  a  few  hours 
together. 

The  secretions  from  the  lachrymal  and  conjunctival 
glands  are  increased  in  quantity,  but  are  not  altered  in 
character  ;  the  disease  is  conse<^uently  non-contagions, 
but  the  patient  complains  of  his  eyes  watering  a  good 
deal.  Tnis  symptom,  like  the  last  mentioned,  is  in- 
creased by  overwork,  or  exposure  to  a  bright  light ;  it 
is  due  to  irritation  of  the  conjunctival  and  lachrymal 
glands  ;  added  to  this,  the  slightly  swollen  and  con- 
gested state  of  the  mucous  membrane  of  the  lids  ex- 
tends to  the  lining  membrane  of  the  puncta  and 
canaliculi,  and  the  natural  passage  of  the  tears  into 
the  nose  being  plugged  up,  they  collect  in  the  inner 
comer  of  the  eye,  and  overnowing,  induce  the  lachry- 
mation  complained  of.  On  the  other  hand,  in  many 
cases  of  hyperemia  of  the  coniunctiva,  the  diseased 
action  extends  in  the  opposite  direction — irritation  of 
the  mucous  membrane  of  the  nares,  spreading  through 
the  lachrymal  passages  to  the  eyelids — as  irequenuy 
happens  in  a  common  cold,  the  so-called  catarrhal 
ophthalmia  being  often  thus  induced. 

The  Causes  of  HyperoBmia  of  the  Conjunctiva  are 
numerous  :  in  the  tropics  the  glare  of  the  sun  to  which 
people  are  exposed  for  nine  months  out  of  the  twelve, 
oomoined  witn  the  state  of  the  atmosphere,  which  is 
often  loaded  with  dust  out-of-doors,  and  within,  among 
the  lower  order  of  natives,  with  the  smoke  from  the 
wood-fires,  over  which  they  cook  their  food,  together 
mU  Bu&amatlc  infiuenoes,  the  fames  of  ammoniacal 
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f^ases,  exhalations  from  open  oesspools,  and  all  man-  BzhAUtions. 
ner  of  putrescent  filtli — all  these  are  constant  sources 
of  irritation  and  hypersBmia.  In  colder  climates  no 
more  common  cause  for  simple  conjunctivitis  exLsts 
than  sudden  changes  in  the  temperature  of  the  atmo- 
sphere inducing  a  "cold"  and  ophthalmia. 

The  presence  of  a  foreign  body  on  the  conjunctiva  Forogn 
may  alsogive  rise  to  congestion  of  the"  mucous  mem-  *>**<^~' 
brane.     Under  this  head  we  should  place  those  cases 
in  which  an  inverted  eyelash,  by  brushing  against  the 
eye,  keeps  up  persistent  irritation  and  hyperaemia. 

Disease  of  tne  retina  may,  by  reflex  action,  cause  Diseaaeof 
congestion   of   the   conjunctiva ;    and   among  hyper-  "'*'*»• 
metropics,  the  accommodating  power  of   the   eye   is 
overstrained,  in  order  that  the  necessary  convexity  of  ^^PJJ"*, 
the  anterior  surface  of  the  lens  may  be  maintained,  °**     ^  ** 
and  hypersemia  of  the  conjunctiva  is  the  result. 

Lastly,  congestion  of  this  membrane  may  arise  from  Disordered 
a  faulty  state  of  the  digestive  and  secreting  organs  ;  ^^^*****''* 
thus  the  dyspeptic  and  gouty,  those  that  suffer  from  seoretaon. 
portal  congestion  and  disorder  of  the  kidnejrs,  from 
suppressed  catamenia  and  other  similar  conditions,  are 
very  prone  to  attacks  of  conjunctival  hyperaemia,  and 
the  moist  and  blood-shot  eyes  of  the  gluttonous  and 
intemperate  are  but  too  familiar. 

The  Treatment  of   this  affection  should,  as  far  as  Treatment, 
practicable,  be  directed  towards  the  removal  of  the  BemoTe 
cause  of  the  disease ;  for  instance,  the  eye  may  be  caaie. 
protected  from  the  glare  of  the  sun,  or  from  dust,  by  Protect  the 
neutral  tint,  or  blue  glasses.    This  is  a  very  simple  ®^*' 
means  of  relieving  hypersemia    arising    from    over- 
exposure, but  it  is  unfortunateljr  beyond  the  resources 
of  the  poorer  classes,  and  quite  incompatible  with 
their  occupation. 

Astringent  lotions,  composed  of  one  to  two  grains  of  Astringent 
snlphate  of  zinc  to  an  ounce  of  water,  are  very  bene-  ^<>*">'*^ 
licial  in  hyperasmia.    Acetate  of  lead  (one  grain  to  the 
ounce)  is  probably  preferable  to  the  sulphate  of  zinc. 
Direct  the  patient  to  have  some  of  the  totion  poured^ 
into  the  angle  between  the  eye  and  the  nose,  while  his 
head  is  thrown  back,  and  then,  by  opening  the  lids  and 
everting  the  lower  one,  to  allow  tne  fluid  to  run  into  Direotbns 
the  eye.    This  should  be  repeated  two  or  three  times  for  use. 
during  the  day;   it  tends  to  constring^  tVi^  ^"^Xi^ 
vessels  oS  the  conjunctiya,  and  tkma  «ACi^t^\A^  ^^ 
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stream  of  blood  passing  through  them,  inducing  ^ 
more  healthy  action  in  the  part.  At  night  the  patient 
should  be  directed  to  smear  an  ointment  along  the 
free  edges  of  the  affected  eyelids : — Ung.  hydr.  ox. 
rubri  dil.  58s ;  cacao  butter,  Siij. 

Astringent  lotions  in  some  cases  excite  irritation  and 
even  pain  in  the  eye  ;  under  these  circumstances  it  is 
not  advisable  to  persist  in  their  use,  but  a  weak  solu- 
tion of  Atropine  gr.  ^  to  the  Jj  of  water,  dropped  into 
the  eye  once  a  day  will  often  be  very  beneficial,  in  com- 
bination with  the  red  ointment. 

The  pathological  changes  being  contined  in  simple 
hyperaemia,  to  dilatation  of  the  vessels,  either  through 
defective  nervous  influences  or  a  faulty  interchange 
between  the  blood  and  the  tissues,  we  may  rely  upon 
the  simple  treatment  above  indicated  to  restore  the 
parts  to  a  healthy  state ;  and,  on  the  same  principle, 
we  may  order  the  patient  to  use  the  cold-water  douche  to 
the  closed  eyelids,  for  ten  minutes,  night  and  morning. 
Cold  compresses  are  also  most  refreshing,  and  may  be 
applied  over  the  closed  lids  with  advantage  for  fifteen 
minutes  at  a  time,  especially  after  a  day  s  work.  A 
lotion  to  bathe  the  eyelids  with,  as  follows,  is  useful  in 
cases  of  this  kind.  Sp.  aether,  nit. ;  sp.  asther.  sulp. 
fta  5j»  ^P-  rosmar.  J^j. 

When  the  hyperaemia  depends  on  overstraining  the 
eye,  oar  first  care  must  be  to  protect  the  organ  by  rest, 
and  ordinarily  fair  usage;  our  eyes  cannot  stand  with 
impunity  all  the  wear  and  tear  that  we,  of  this  restless 
age,  are  apt  to  force  upon  them. 

Where  the  affection  is  associated  with  visceral  dis- 
order, we  may  often  have  to  attack  the  congested  con- 
junctiva through  a  judicious  use  of  alteratives,  and 
similar  remedies,  rather  than  by  local   applications. 
Frequently  abstinence,  as  regards  tobacco  and  alcohol, 
must  be  enjoined,  overloading  the  stomach  with  food 
must  be  prevented,  and  a  dose  of  blue  pill  and  black 
draught  administered.    These  means  are  as  often  re- 
.quired  in  one  class  of  cases  as  tonics  are  in  another. 
As  an  example  of  the  latter,  we  may  take  the  case  of 
growing  youths  (students  for  instance),  who,  in  addition 
to  more  or  less  general  debility,  suffer  from  hyperaemia 
of  the  conjunctiva.    Althougn  the  use  of  astringents, 
and  restriction  as  to  the  amount  of  reading  and  writing 
^ey  perform,  are  doubtless  called  ioT  \u  \}i\'^^  csa^^^ 
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still  a  generous  dietary,  exercise,  and  iron  must  be 
prescribed,  together  with  the  cold-water  douche,  if  we 
would  effect  a  T>ermaneat  cure. 

It  is  ahnost  superfluons  to  remark  that,  if  hypersemia  HamoTe 
depends  on  the  presence  of  a  foreign  body  in  the  eye,  J^i^ 
the  offending  substance  must  be  removed :  if  an  in- 
verted eyelash,  for  instance,  it  must  be  carefully  ex- 
tracted.    In  examining  an  eye,  never  forget  to  glance 
at  the  cilia,  particularly  at  those  growing  near  the  inner 
or  outer  angle  of  the  eye  :  a  single  hair  may  be  suffi- 
cient to  keep  up  such  an  amount  of  hypersemia,  as  to 
render  a  patient  unfit  for  ordinary  work,  and  nnless 
the  offending  object  is  removed,  the  disease  will  cer- 
tainly persist.    Hypencmia  of  the  conjunctiva,  depend-  GUaiee  for 
ing  on  hypermetropia,  may  be  cured  by  a  judicious  hyperm©- 
selection   of   convex  glasses,  adapted  to   relieve  the  *™P*** 
overstrained  muscular  apjmratus  of  the  eye  :  but  as 
this  subject,  as  well  as  tnat  of  congestion  depending 
on  retinitis,  will  be  more  fully  treated  of  in  a  subse- 
quent chapter,  I  shall  leave  it  for  the  present. 

Mu CO-PURULENT,  OR  CATARRHAL  COXJUNCTIVITIS,  may  CATAllHAt 

be  considered  as  an  aggravated  form  of  hyperaemia,  Jj^^JJj^*^ 
with  this  difference,  however,  that  the  discharge  from 
the  conjunctiva,  though  still  consisting  chiefly  of  a 
watery  fluid,  contains  albumen  and  shreds  of  muco- 
purulent matter;  and  further,  that  the  muco-puru- 
lent  matter  possesses  coniagiona  properties ;  in  ConUgioo*. 
this  respect,  therefore,,  the  disease  we  are  considering 
differs  essentially  from  simple  hyperemia. 

Pathology  and  Appearances. — In  the  early  stages  of 
muco-purufent  conjunctivitis,  we  shall  find  that  the 
vessels  of  the  palpebral  conjunctiva  are  principally 
affected,  so  that  the  position  of  the  Meibomian  glands 
is  speedily  concealed  by  the  congested  mucous  mem-  palpebral 
brane  covering  them  ;  the  inner  surface  of  the  lids  ap-  portion  r«<i 
pears  of  a  uniformly  red  colour,  the  conjunctiva  being  JJon«i. 
slightly  swollen,  especially  at  the  tarso-orbital  fold ; 
the  semilunar  fold  and  caruncle  are  also  in  a  similar 
condition,  and,  as  a  general  rule,  both  eyes  are  eoually 
affected.     In  conseqence  of   this  turgid  state  cw  the  J^.m 
vessels  of  the  conjunctiva,  the  villi  are  more  prominent  "'*' 
than  in  health  ;  the  loop  of  vessels  contained  in  the 
papilla  being  not  only  congested,  but  serous  efluaionVvauS- 
mg  taken  place  into  its  connective  V\&su.e,\>CL^\AJ^m^'D^ 
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membrane  coyering  the  villus  is  distended,  in  the  same 
way  that  a  sloye  might  be  by  the  fingers  of  the  wearer. 

The  vessels  of  the  orbital  comnnctiva  are  occasionally 
affected  to  such  an  extent,  tnat  the  sclerotic  is  en- 
tirely hidden  by  the  uniformly  red  and  congested  mu- 
cous membrane  covering  it.  Under  these  circumstancs 
there  is  generally  a  good  deal  of  chemosis,  as  it  is  called 
—a  term  employed  exclusively  of  the  conjunctiva,  to 
indicate  an  oedematous  condition  depending  on  serous 
infiltration  of  the  sub-mucous  connective  tissue.  In 
the  majority  of  instances,  however,  the  vessels  of  the 
orbital  conjuuctiva  are  not  so  deeply  injected  as  above 
described,  bat  many  large  and  separate  vessels  may  be 
seen  coursing  over  the  sclerotic  in  a  reticulate  manner, 
from  the  palpebral  conjunctiva  towards  the  cornea. 

The  amount  of  cbemosis  present  varies  very  much 
in  different  cases ;  it  is  always  most  marked  in  the 
tarso-orbital  and  semilunar  folds;  in  some  cases  it 
bulges  the  conjunctiva  forwards,  and  causes  it  slightly 
to  overlap  the  margin  of  the  cornea.  To  the  same 
cause — VIZ.,  over-distension  of  the  vessels,  we  must 
ettribute  the  patches  of  ecchymosis  seen  on  both  the 
palpebral  ana  orbital  conjunctiva,  in  cases  of  muco- 
purulent coniiinctivitis ;  the  hasmorrhagic  spots  are 
usually  small  but  numerous,  and  doubtless  depend 
upon  rupture  and  extravasation  of  blood  from  some  of 
the  minute  vessels  of  the  mucous  membrane. 

As  a  general  rule  the  patient's  eyelids  are  slightly 
swollen  and  red,  particularly  at  their  edges. 

The  secretion  from  the  lachrymal  aua  conjunctival 
glands  varies  in  character  during  the  different  stages 
of  the  disease ;  at  the  commencement  it  is  augmented 
in  quantity,  but  is  normal  in  quality.  As  the  congestion 
increases,  the  circulation  through  the  vessels  is  impeded, 
and  the  first  effect  of  this,  observed  in  the  secretion,  is 
the  presence  in  it  of  albumen ;  afterwards,  as  increased 
cell-formation  is  established  in  the  epithelial  layers  of 
the  conjunctival  and  conglomerate  glands,  we  find  a 
yast  number  of  epithelial,  toother  with  mucous  cells, 
mixed  up  with  the  serous  fiuid  which  escapes  from  the 
eyelids.  The  mucous  appear  to  result  from  increased 
action  of  the  conjunctival  epithelial  cells.    I  have  fre- 

Snently  observed  the  mucous  cells  being  formed  in,  and 
len  extruded  from  the  epithelium ;  while  the  viscous 
character  of  the  secretion  is  refexrible  to  the  deliques- 
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oence  of  the  interodliilar  basis.  This  mnco-pandent 
matter  usually  collects  in  whitish  flakes,  which  may 
generally  be  seen  floating  about  in  the  tears,  not  mixing 
with  them;  and  when  the  lower  lid  is  everted,  the  latter 
escape,  and  the  flakes  of  mucus  generally  become  de- 
posited on  the  surface  of  the  conjunctiva,  especially  on 
the  tarso-orbital  fold. 

The  diseased  action  is  not  confined  to  the  conjunctiva 
and  lachrymal  apparatus;    after  a  time,  the  lining  Bfeibo. 
membrane  of  the  Meibomian  glands  also  participates  21I?,d8 
in  the  irritation  going  on  in  their  immediate  vicinity ;  affected, 
their  secretion  becomes  altered  in  character,  as  well  as 
increased  in  quantity,  and  accumulating-on  the  margin  ^»J» 
of  the  Jids  during  sleep,  it  dries  and  gums  them  to-  ^  *"' 
gether,  so  that  on  waking,  the  patient  nas  often  con- 
siderable difficulty  in  opening  his  eyes,  until  they  have 
been  washed,  ana  the  concretions  removed. 

Subjective  8ympto}n8. — Bearing   in   mind  the   fact 
that  muco-purulent  conjunctivitis  is  an  advanced  stage 
of  hypersBmia,  we  should  naturally  expect  the  patient 
to  complain  of  an  augmentation  of  the  symptoms  cha- 
racteristic of  that  affection.     The  conjunctival  vessels 
being  more  intensely  congested  than  in  hypersBmia, 
the  patient  complains  more  urgently  of  a  sensation  as  s«naatioii 
if  grit  or  sand  had  fallen  into  his  eye,  and  it  is  often  J^  ^^"^ 
difficult  to  persuade  him  that  this  symptom  does  not     ^  ^** 
depend  upon  a  foreign  body  lodged  beneath  the  lids ; 
the  aflected  eye  itches  a  good  deal,  and  the  upper  lid  stiflheu 
feels  to  the  x>atient  as  if  it  were  stiff"  and  heavy,  espe-  **^^*  ^^ 
dally  after  work  or  exposure  to  the  glare  of  the  sun 
or  candle-liffht.      The  lachrymal  secretion  being  in-  Lachrjm*. 
creased,  and  the  puncta  more  or  less  occluded  by  the  *»<>«»• 
swollen  condition  of  the  mucous  membrane,  the  eye 
waters  much,  and  a  tear  is  apt  to  collect  between  tne 
lids,  and  hanging  in  front  of  the  cornea  to  cause  some 
impairment  of  vision,  until  the  patient  wipes  it  awaiy. 
These  symptoms  increase  towaras  evening,  and  in  the 
morning  the  patient  awakes  and  flnds  his  eyelids  stuck 
together,  by  the  dried  secretion  from  the  Meibomian 
glands.* 

*  A  difflcalty  of  another  kind  U  sometimes  experienced  in 

rning  the  lids,  especially  in  the  earlier  and  drier  stages  of 
c«nnplaint,  and  in  chronic  cases ;  this  depends  on  the  rovk%^> 
ness  of  the  opposed  conjunctival  surfaces,  «.iid  «^  ^mviiuXXoxL  v>V 
the  secretion  hy  which  they  are  ordinarily  lubxicaKAd. 
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The  cornea  remains  bright  and  dear,  and  the  pnpil 
responds  to  the  stimulus  of  light,  indicating  the  fact 
that  neither  of  these  structures  is  involved. 

A  person  suffering  from  muco-purulent  conjuncti- 
vitis does  not  experience  any  actual  pain  in  the  eye  or 
supra-orbital  region,  nor  is  there  usually  much  in- 
tolerance of  lignt,  so  that  he  often  comes  to  consult 
us  with  his  eyes  wide  open,  and  presenting  those 
appearances  of  the  parts  which  I  have  above  described. 

An  attack  of  conjunctivitis  of  this  kind  usually 
disappears  in  the  course  of  a  few  days,  unless  its 
exciting  cause  should  continue  in  operation;  under 
which  circumstances  it  may  pass  on  into  the  purulent, 
or  other  forir  s  of  inflammation,  or  it  may  degenerate 
into  a  state  of  chronic  hyperaemia. 

TJie  Causes  which  induce  muco-purulent  conjuncti- 
vitis are  numerous,  but  in  the  majority  of  cases  it  may 
be  traced  to  atmospheric  influences,  such  as  cold  or 
damp,  or  sudden  changes  of  temperature.  These  are, 
however,  not  always  sufficient  to  account  for  the  sud- 
den outbreaks  of  this  complaint,  which  often  has  an 
epidemic  prevalence,  and  that  even  in  the  summer 
months ;  but  under  these  circumstances  we  must  re- 
member that  contagion  plays  an  important  part  in 
the  propagation  of  the  disease,  and  it  often  spreads  in 
this  way  through  a  school,  a  regiment,  or  a  com- 
munity. Miasma,  foul  air  from  overcrowding,  putre- 
scent and  irritating  exhalations  from  drains  and  cess- 
pools, are  also  sources  of  this  form  of  conjunctivitis, 
and  greatly  aggravate  its  progress. 

Foreign  bodies  lodged  on  the  conjunctiva  may  give 
rise  to  mnco-purulent  conjunctivitis  ;  for  instance,  it 
is  not  a  very  uncommon  circumstance  for  an  insect 
to  find  its  way  into  the  eye,  and  becoming  impacted 
in  the  folds  of  the  conjunctiva,  to  induce  muco-puru- 
lent inflammation.  Lastly,  a  muco-purulent  conjunc- 
tivitis is  apt  to  occur  in  the  course  of  the  various 
exanthemata. 

Treatment. — The  first  object  to  be  kept  in  view,  in 
the  treatment  of  muco-purulent  conjunctivitis,  is  to 
remove,  if  possible,  the  cause  of  the  disease.  As  a 
general  rule  there  can  be  no  difficulty  in  accomplish- 
ing this,  should  the  inflammatory  action  depend  on 
the  presence  of  a  foreign  body ;  but  if  it  be  induced, 
aa  It  too  frequently  is,  from  tikiQ  ptoVoxi^'^^  ^Ation  of 
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dust,  foul  air,  over  exposure  to  the  sun,  or  other  irri- 
tating causes,  it  may  be  difficult,  especially  among 
the  lower  classes,  to  protect  them  from  these  dele- 
terious influences. 

In  treating  these  cases,  we  should  never  overlook  Segrega- 
the  fact  that  the  affection  is  a  contagious  one,  and  ******* 
therefore  it  is  our  duty  to  isolate  patients  suffering 
from  it,  as  far  as  possible.    The  state  of  the  patient's 
general  health  must  be  taken  into  consideration ;  the 
secreting  organs  will  frequently  be   found  at  fault, 
and  a  little  judicious  starving  in  some  cases,  together 
with  a  blue  pill,  black  draught,  and  colchicum,  will  Altera- 
do  wonders,  particularly  if  the  individual  is  the  sub-  **^*"* 
ject  of  a  rheumatic  or  gouty  diathesis.     There  can  be 
no  greater  mistake,  than  to  order  a  patient  astringent 
lotions  to  drop  into  the  eye   simply    because   he  is 
suffering  from  muco-purulent  conjunctivitis  ;  applica- 
tions of  this  kind  do  tar  more  harm  than  good  in  many 
of  these  cases.   If  the  patient  suffers  from  ciliary  pains 
and  irritability  of  the  eye,  it  is  advisable  to  keep  him  in 
a  dark  room,    and  apply  the  extract    of  belladonna 
freely  over  the  eyelids.   A  weak  solution  of  sulphate  of  Belladonna, 
atropine  may  be  advantageously  dropped  into  the  eyes 
in  cases  of  this  description.    Hot  poppy-head  fomenta- 
tions are  often  most  grateful  to  tne  patient,  and  may 
be  employed  three   or  four  times  a  day,  the  bella- 
donna being  smeared  over  the  lids  after  the  use  of 
the  fomentations. 

So  soon  as  the  irritation  has  subsided,  and  the  dis- 
charge from  the  eye  is  of  a  muco-purulent  nature, 
astringents  may  be  substituted  for  the  atropine  drops. 
A  lotion  composed  of  zinc  chloride,  or  of  nitrate  of 
silver,  grain  ]  to  the  Jj  of  water,  should  be  applied 
to  the  surface  of  the  conjunctiva  three  times  a  day. 
In  cases  where  astringent^  of  this  kind  seem  to  irritate 
the  eye,  a  solution  of  tannin,  gr.  xx  to  the  3J  ^^ 
water  may  be  substituted,  the  extract  of  belladonna 
being  smeared  over  the  skin  of  the  eyelids  and  temple 
at  bedtime. 

Should  the  discharge  from  the  eye  be  copious  when 
we  first  see  the  patient,  or  become  so  after  treatment 
such  as  I  have  above  indicated,  we  must  employ  a 
rather  stronger  solution  of  nitrate  of  silver,  containing, 
three  or  four  ^rrains  to  the  53 »  to  tVie  e^^  cser^  «vi. 
hours,  in  combination  with  atropine.  Oo\^<^xav^^^*^^^ 
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patient  to  smear  the  glycerine  and  starch  ointment,  or 
a  little  cold  cream,  along  the  free  margin  of  the  lids  at 
bedtime,  so  as  to  prevent  them  from  sticking  together 
during  sleep ;  or  an  ounce  of  simple  ointment,  in  com- 
bination with  ten  grains  of  the  red  precipitate,  may 
be  employed  in  the  same  way. 
AhuB  lotion.  As  the  acute  symptoms  pass  off,  a  lotion  composed 
of  acetate  of  alum,  two  ^ains  to  an  ounce  of  water, 
may  be  substituted  for  the  nitrate  of  silver.  I  need 
hardly  add  that,  if  practicable,  the  patient  should 
abstam  from  work,  and  keep  away  from  bright  sun- 
shine ;  neutral  tint  glasses,  or  a  gauze  shade,  should  be 
worn  when  he  is  exposed  to  glare  or  dust,  and  he 
should  be  cautioned  against  working  by  lamp  or  candle- 
light. If  the  eyes  are  overstrained,  it  is  almost  impos- 
sible to  cure  the  conjunctivitis ;  they  must  have  rest 
as  well  as  medicine. 
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Pdeulent  Conjunctivitis. — This  formidable  disease 
varies  much  in  intensity  in  different  individuals  and  in 
different  places ;  it  is  most  destructive  among  the  poor 
and  ill  fed,  and  those  whose  constitutions  nave  been 
impaired  by  disease ;  but  nnder  any  circumstances  it 
too  frequently  ends  in  sloughing  of  the  cornea,  and 
partial,  if  not  total  destruction  of  sight. 

Pathology  and  Symptoms, — It  is  impossible,  as  I 
have  before  remarked,  to  draw  a  line  of  demarcation 
between  the  termination  of  muco- purulent  and  the  com- 
mencement of  suppurative  conjunctivitis,  the  latter 
being  simply  a  more  intense  form  of  disease  than  the 
former.  In  all  cases  of  purulent  conjunctivitis  in  its 
early  stages,  hypersemia  of  the  mucous  membrane 
exists,  which  rapidly  passes  on  into  the  muco-purulent 
form  of  the  disease ;  but  in  its  first  stage  it  would  be 
impossible,  in  any  given  case,  to  say  positively  if  the 
innammation  would  advance  to  suppuration  or  not, 
although  in  the  majority  of  instances  all  doubts  on 
the  subject  will  be  clearea  away  in  the  course  of  a  few 
hours.  In  fact,  in  cases  arising  from  the  inoculation 
of  gonorrhceal  or  other  contagious  matter  into  the  eye, 
symptoms  of  intense  inflammation  declare  themselves 
reiy^  rapidly,  and  leave  ub  no  room  iox  ^ot]^)\>  «a  \a  the 
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formidable  nature  of  the  disease  with  which  we  hare 
to  cope. 

Intimately  connected  with  the  stagnation  of  blood  in  Nfttan  of 
the  coniunctival  vessels  of  an  eye  affected  with  pum-  {J^^JJJf* 
lent  inflammation,  are  cei-tain  active  changes  set  np  in  joscUfa. 
the  part,  resulting  in  increased  cell-formation;  the 
congestion,  moreover,  occasions  a  considerable  amount 
of  serous  infiltration  into  the  loose  connective  tissue  of 
the  lids,  and  from  these  combined  causes  the  swell- 
ing and  oedema  of  the  parts  arise.    These  pathological 
changes  are  similar  in  kind,  but  more  deeply  seated 
and  intense,  than  those  we  have  already  described  as 
taking  place  in  the  catarrhal  form  of  conjunctivitis. 
The  serous  infiltration  is  deeper,  there  is  a  more  rapid  Call  proB- 
proliferatioD  of  cells,  which  are  consequently  less  per-  ''"•*'<"»• 
feet,  and  tend  to  fatty  degeneration.    Hence  the  cell 
elements  in  the  secretion  are^more  abundant,  the  inter- 
ceUnlaf  basis  less  consistent ;  there  are  more  pus  and 
fewer  mucous  cells;  the  flakes  disappear,  while  the 
secretion  becomes  less  viscous,  and  mixes  more  readily 
with  the  tears. 

The  extent  to  which  the  eyelids  are  swollen  in  cases  Swdliiig  of 
of  this  kind  is  not  a  safe  criterion  of  the  intensity  of  J^JjJS^ 
tiie  disease.     I  have  met  with  instances  in  which  the 
eyelids  were  only  slightly  swollen,  and  yet  sloughing 
of  the  cornea  had  supervened  very  rapidly;  but  whether 
the  patient's  eyelids  be  greatly  swollen  or  not,  they  foft  and 
feel  soft  and  doujjhy  to  the  touch,  and  not,  as  in  diph-  d^n^- 
theritic  conjunctivitis,  of  brawny  hardness.     It  is  a 
mistake,  however,  to  suppose  that  we  can  evert  the 
lids,  especially  the  npper  one,  in  cases  of  purulent  con- 
junctivitis, without  giving  the  patient  pain  ;  in  many 
instances  the  eyelids  are  much  swollen,  and  it  then  DHBeaity  oi 
causes  the  patient  very  considerable  suffering  to  evert  JJJJ^ 
them.*    I  mention  this  fact,  because  authors  speak 
of  turning  up  the  lids,  and  smearing  caustic  over  the 
palpebral  conjunctiva  in  cases  of  the  kind,  as  though 
the  proceeding  were  almost  a  matter  of  indifference  to 
the  patient.    My  experience  leads  me  to  a  very  opposite 
conclusion.    I  find  that  few  adults  can  undergo  this 
treatment,  on  account  of  the  suffering  it  causes,  and  I 
have  never  seen  a  child  sufficiently  heroic  to  allow  the 
application  to  be  repeated. 


•  u 
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The  congestion  of  the  conjanctival  vessels  is  great, 
and  comes  on  very  rapidly  in  this  form  of  disease. 
Both  the  palpebral  and  orbital  portions  of  the  conjunc- 
tiva are  of  a  uniformly  deep  scarlet  colour  (Pi.  II. 
Fig.  2) ;  the  former  is  thickly  covered  with  engorged 
villi,  which  produce  the  velvet-like  appearance  above 
noticed;  in  some  cases  the  villi  are  flattened  and 
rounded  from  pressure  against  the  eyeball. 

In  cases  where  the  serous  efiusion  into  the  connec- 
tive tissue  of  the  conjunctiva  is  excessive,  this  mem- 
brane becomes  so  mucn  swollen  that  the  lids  are  thrust 
away  from  the  eyeball ;  but  the  fibres  of  the  orbicularis, 
contracting  firmly,  prevent  the  lids  from  being  everted 
for  some  time.  The  distending  force  from  witnin  may, 
however,  ultimately  gain  the  ascendancy,  and  the  hd 
will  then  be  turned  backwards  on  itself,  in  exactly  the 
same  manner  as  it  is  when  we  evert  it  in  making  an 
examination  of  the  parts,  acute  ectropium  in  fact,  re- 
sulting. This  accident  is  more  liable  to  occur  in  young 
children  than  in  adults  ;  ignorant  attendants  are  apt, 
especially  at  night,  to  evert  the  swollen  lids,  in  the 
attempt  to  apply  drops  or  lotion  to  the  eye.  The  acci- 
dent may  not  be  noticed  till  some  hours  afterwards, 
and  in  the  meantime  the  fibres  of  the  orbicularis  at 
the  Hne  of  eversion  form  a  constricting  band,  which 
presses  firmly  on  the  part,  and  impedes  the  circulation 
of  blood  through  the  vessels  of  the  everted  portion  of 
the  lid ;  and  unless  the  ectropium  is  speedily  reduced, 
and  the  parts  returned  to  their  normal  position,  the 
conjunctiva  is  very  likely  to  slough,  and  irrecoverable 
injury  may  be  done  to  the  eye. 

Another  symptom,  consequent  on  the  swollen  state 
of  the  conjunctiva,  is  that  the  puncta,  at  an  early  stage 
of  the  disease,  are  closed  and  thrust  away  from  the 
eyeball,  so  that  the  tears  cannot  pass  through  them ; 
this,  combined  with  the  hypersecretion  of  fluid  from 
the  lachrymal  gland,  causes  a  stream  of  tears  to  be 
constantly  overflowing  from  the  inner  comer  of  the  eye 
and  running  down  over  the  cheek. 

When  speaking  of  muco-purulent  conjunctivitis,  I 
mentioned  that  small  spots  of  ecchymosis  are  generally 
to  be  seen  in  the  conjunctiva ;  in  the  purulent  form  of 
the  disease  these  hsemorrhagic  efl'usions  are  not  only 
numerous,  but  often  of  considerable  size,  as  we  might 
expect  from  the  more  intense  congestion  of  the  vessels 
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whict  exists  in  the  suppurative  variety :  but  this 
ecchjraosis  is  a  matter  ot  very  small  importance,  as 
the  effused  blood  becomes  rapidly  absorbed  as  soon  as 
the  inflammatory  action  subsides. 

The  nature  oi  the  secretion  from  the  conjunctiva  Secretion 
varies  with  the  progress  and  character  of  the  disease ;  pro^relw  of 
at  first  it  is  watery,  then  it  contains  muco-purulent  dueaae. 
matter,  and  lastly  it  wiU  be  found  to  consist  of  pus 
often  tinged  with  blood.     In  many  cases  the  quantity 
of  pus  formed  is  by  no  means  great,  and  we  must  not 
always  expect  a  stream  of  purulent  fluid  to  gush  out 
from  between  the  patient's  eyelids  the   moment  we 
separate  them,  although  in  many  instances  this  is  the 
case. 

A  tolerably  accurate  index  of  the  intensity  of  the  inoreMed 
changes  ^oing  on  in  the  conjunctiva  in  purulent  con-  JJJJ5J| 
junctivitis  is  afibrded  us  by  the  increas^  temperature 
of  the  eyelids,  which  may  be  measured  with  the  ther- 
mometer, an. I  which  will  be  found  to  range  several 
degrees  above  the  normal  temperature  of  the  skin  ;  in 
the  muco-purulent  and  milder  forms  of  conjunctivitis, 
there  is  no  perceptible  increase  in  the  temperatigre  of 
the  lids. 

In   purulent  conjunctivitis,  as  I  have  before  men-  Soppon- 
tioned,  suppuration  generally  commences  within  forty-  ^**^    K^ 
eight  hours  from  the  beginning  of  the  attack,  so  that  ^^^' 
the  first  stage  of  the  disease  is  of  short  duration ;  and 
this  is  one  of  the  dia^ostic  symptoms  between  it  and 
diphtheritic  conjunctivitis.     In  tne  latter,  suppuration 
does  not  come  on  until  the  fibrinous  exudation  has  be- 
gan to  degenerate  and  become  disintefpated,  a  period 
usually  exceeding  five  days,  and  untd  this  time  has 
elapsed  there  is  no  purulent  discharge  from  the  surface 
of  the  mucous  membrane. 

There  can  be  no  doubt  as  to  the  conta^ous  nature  Pus  infec- 
of  the  pus  in  purulent  conjunctivitis ;  thid  is  the  reason  **®"*' 
why  both  eyes  are  usually  affected,  the  matter  finding 
its  way  from  the  diseased  into  the  sound  eye,  unless 
the  strictest  precautions  are  taken  to  prevent  this 
accident. 

Corneal  Com/plications. — In  severe  cases  of  purulent 
conjunctivitis,  the  circulation  in  the  part  is  impeded, 
on  account  of  the  blood  stasis  due  to  tne  inflammatory  The  comeft 
action.     In  addition  to  this,  the  swollen  cowYOLWcXxs^^gJ^^'*' 
overlaps  the  mai^gin  of  the  cornea,  asi!(\.  m  xdaa.^  Vsi.- 
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No  sooner  is  the  cornea  destroyed  by  any  c^M  of  the 
processes  above  noticed,  than  the  patient  experiences 
the  greatest  relief ;  the  intra-ocular  pressure  being  re- 
nioyed,  the  pain  at  once  abates,  the  discharge  becomes 
less,  and  the  patient  believes  that  all  is  going  on  well, 
whereas,  as  Mr.  Dixon  remarks,  the  surgeon  knows 
bnt  too  surely  that  his  patient's  sight  is  lost  for  ever. 
But,  as  he  further  observes,  "  as  long  as  any  portion 
of  the  cornea  retains  its  vitality,  the  case  must  not  be 
abandoned  in  despair ;  for  if  oiily  a  small  portion,  less 
than  a  quarter  of  one  cornea,  can  be  saved  from  de- 
struction, and  its  transparency  retained,  useful  si^ht 
may  be  eventually  gained  by  the  operation  of  making 
an  artificial  pupil."*  I  am,  however,  able  to  oflfer  even 
more  substantial  consolation  than  this,  and  to  aflSrm 
that,  even  in  the  worst  cases  of  purulent  conjunctivitis, 
destruction  of  the  cornea  but  rarely  occurs,  if  the  treat- 
ment I  shall  presently  describe  be  carefully  carried 
out ;  provided  the  patient  is  in  pretty  good  health,  and 
is  brought  under  our  notice  at  an  early  period  of  the 
disease. 

Subjective  Symptoms. — At  the  commencement  of  the 
attack,  the  patient  will  complain  of  the  affected  eje 
itching  a  good  deal,  as  if  sand  or  dust  had  go^  inip  it ; 
but  this  symptom  is  of  a  very  transient  natoA^iidbTre- 
sponding  to  the  first  stage  of  the  afiection,  whidh,  as  I 
have  before  remarked,  seldom  lasts  more  than  thirty- 
six  hours. 

In  the  second  stage  the  chemosis  and  swelling  of  the 
lids  are  often  considerable,  and  the  pain  is  frequently 
very  acute,  but  by  no  means  constantly  in  proportion 
to  the  swelling  of  the  parts ;  it  depends  to  a  great 
extent  upon  the  degree  to  which  the  deeper  structures 
of  the  eye  are  involved,  and  upon  the  temperament  of 
the  patient.  In  all  instances,  pain  in  the  eye,  extend- 
ing to  the  temple,  is  a  constant  symptom  of  severe 
purulent  conjunctivitis,  and  one  which  the  patient  is 
sure  to  bring  prominently  to  our  notice.  The  pain 
usually  increases  towards  bed-time,  and  by  no  means 
disappears  when  the  suppurative  stage  comes  on.     In 


*  **  A  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,* 
by  J,  DixoUf  p.  49. 
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some  uistaiiceB  there  is  a  sudden  cessatioit^of  painceuMon 
about  the  tenth  day  of  the  disease,  but  this  flrequently  rapture  of 
dependffupon  perforation  of  the  cornea  and  the  evacua-       ~"»**' 
tion  of  the  contents  of  the  eyeball ;  the  moment  the 
intra-ocular    pressure  is  removed,    the    patient    ex- 
periencing rehef . 

The  pain  of  purulent  conjunctivitis,  however,  varies  TariM  with 
accordmg  to  tne  intensity  of  the  disease :  where  the  J?*]"^  *^ 
affection  is  comparatively  mild,  it  may  be  almost  "*"•••• 
absent,  the  patient  simply  complaining  of  a  pricking, 
aching  sensation  in  the  eyelids,  especially  tne  upper 
one.     In  such  cases  the  external  inflammatory  action      «i 
has  not  been  sufficiently  severe  to  affect  the  circulation 
in  the  choroid,  and  consequently  there  is  none  of  that 
implication  of  the  ciliary  nerves  and  intense  pain  in 
the  eye,  which  is  a  marked  feature  of  the  more  severe 
form  of  the  disease.* 

As  a  general  rule,  the  constitutional  disturbance  Constita- 
which  occurs  in  cases  of  suppurative  conjunctivitis  is  ™j[onj, 
of  a  very  trivial  character ;  there  may  be  some  amount  triflmg. 
of  fever  present,  but  it  is  not  a  noticeable  feature  of  the 
disease,   as  it  is  in  diphtheritic   conjunctivitis.     The 
patient  complains  of  restlessness  and  want  of  sleep, 
out  this  is  often  occasioned  by  the  anxiety  of  mind  and 
the  pain  from  which  he  suffers. 

iMBWe  cases  there  is  always  marked  intolerance  intolerance 
of  lwK0}*]Knd  although  the  lids  may  be  so  much  swollen  of  light. 
thax  tne  patient  cannot  open  them,  he  still  prefers 
being  in  a  dark  room,  and  the  moment  he  is  brought 
towards  the  light  there  is  a  gush  of  tears  from  be- 
tween the  lids,  and  an  instantaneous  increase  of  pain 
in  the  eye.    In  less  severe  cases  the  patient  does  not 
experience  any  great  uneasiness  from  a  short  exposure 
to  the  light,  but  always  prefers  a  dark  room  and  the 
exclusion  of  as  much  lignt  as  possible  from  his  eyes. 
In  fact,  the  physiognomy  of  a  person  suffering  from  a  phjtiog- 
bad  attack  of  purolent  conjunctivitis,  in  its  second  °J"J^^^ 
stage,  is  characteristic  of  the  disease ;  his  face  is  ^io» 
usually  pale,  and  his  countenance  indicates  pain  and 
distress ;  he  is  led  into  your  presence  by  a  companion, 
being  unable  to  see ;  the  eyelids  are  more  or  less  red 
and  swollen,  their  free  margins  being  usually   of  a 
scarlet  colour,  and  pus  is  seen  oozing  from  between 

•  Middlemore^  ^'Treadse  on  Diseases  oliYift'Ei^^^^'^^.V.v*^'^^ 
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them  ;  the  patient  holds  a  handkerchief  or  his  hands 
before  his  eyes,  so  as  to  screen  them  from  the  light  as 
much  as  possible.  It  does  not  follow  that  boUi  eyes 
are  affected ;  but  the  sonnd  one  is  asnallj  kept  closed, 
as  exposure  to  light  at  once  induces  pain  in  the 
diseased  or^an. 

Prognosis. — In  endeavouring  to  estimate  the  pro- 
bable issue  of  a  case  of  this  kii^d,  the  condition  of  the 
cornea  must  chiefly  engage  our  attention ;  if  it  is  bright 
and  clear,"  and  no  ulceration  is  going  on  at  its  circum- 
ference, the  patient's  health  at  the  time  being  good, 
our  prognosis  may  safely  be  a  favourable  one.     If,  on 
the  other  hand,  ulceration  has  commenced,  our  opinion 
roust  be  very  guarded ;  and  if  sloughing  of  the  cornea 
has  begun,  we  can  give  the  patient  no  reasonable  hope 
of  recovery  ;  he  may  regain  some  amount  of  sight  m 
the  diseased  eye.  but  at  best  it  will  be  very  imperfect. 
In  forming  our  prognosis,  also,  we  must  constantly 
bear  in  mina  the  fact  that  purulent  conjunctivitis  is 
very  apt  to  relapse.     A  patient  may  apparently  be  on 
the  high  road  to  recovery,  when  suddenly  a  return  of 
all  the  worst  symptoms  takes  place,  and  his  prospects 
of  ultimate  improvement  become  very  much  impaired. 
Even  in  apparently  trivial  cases  I  have  seen  relapses 
of  this  kind  occurring,  which,  in   spite  of  my  best 
efforts,  have  terminated  in  serious  damage  to  the  eye. 
The  Cati^es  of  Pwrulent  Conjunctivitte.-^TbiB  form 
of  the  disease  is  due,  in  by  far  the  majority  of  cases, 
to   contagion  ;   infecting    purulent  matter  from   the 
eyes  of  another  person,  gouorrhoeal  matter,  or  the  un- 
healthy secretions  from  the  vagina,  are  capable  among 
other  similar  agents  of  inducing  purulent  conjuncti- 
vitis. 

It  has  been  supposed  that  the  disease  maybe  propa- 
gated by  means  of  dried  purulent  matter  floating  in 
the  air,  and  becoming  deposited  on  the  conjunctiva. 
Insects  no  doubt  may  be  one  means  of  conveying  the 
matter  from  the  source  of  infection  to  the  healthy 
eye. 

Ti'entment  of  Purulent  Conjunctivitis. — In  puru- 
lent coniunctivitis  our  main  efforts  must  be  directed 
towards  the  preservation  of  the  cornea.  If  the  con- 
junctivitis were  not  the  cause  of  ulceration  of  the 
cornea,  we  might  very  well  leave  it  to  itself,  but  as  it 
IS,  unless  we  can  reduce  the  infiLammation  going  on  in 
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the  mucous  membrane,  no  amount  of  care  and  skill 
on  our  part  can  iuBure  the  safety  of  the  cornea.  In 
considering  the  treatment,  therefore,  of  purulent  con- 
junctivitis, I  would  divide  the  cases  into  two  classes  : 
the  first  to  include  the  milder  ones,  in  which  the  csMa  di- 
cornea  is  unaffected ;  the  second,  the  more  severe  cases,  ^^^^  »nto 
in  which  ulceration  of  the  cornea  has  already  begun.*  ^^^  <'^*"««« 

1.  In  the  first  class  of  cases,  discarding  all  conside-  i.  Where 
ration  as  to  the  cause  of  the  disease  (unless  in  instances  ^**12™** 
arising  from  the  presence  of  a  foreign  body  in  the  eye), 
or  whether  the  patient  be  an  infant  or  an  aged  person, 
but  distinctly  bearing  in  mind  the  fact  that  we  are 
now  discussing  those  cases  which  are  not  complicated 
with  ulceration  of  the  cornea,  we  should  at  once  order  Paint  tbe 
a  strong  solution  of  nitrate  of  silver  (one  drachm  to  '*^'  ^'** 
three  of  water)  to  be  painted  over  the  skin  of  the  eye-  *^'  *"  * 
lids.     Another,  weaker   solution  (two  grains  to  the 
ounce)  should  also  be  prepared,  some  of  which  may  be  Drope  of 
dropped  into  the  eye  every  second  hour.     These  drops  j!**  •"*• 
should  be  continued  for  twenty -four  hours,  and  it  will  ^'  *^*' 
then  be  advisable  to  repaint  the  eyelids  with  the  strong 
solution  of  nitrate  of  silver,  and  to  continue  the  drops 
until  the  congestion  of  the  conjunctiva  has  subsided, 
and  the  purulent  discharge  become  thinner,  and  less 
profuse. 

In  the  majority  of  cases,  it  will  probably  be  unneces- 
sary to  apply  the  solution  of  nitrate  of  silver  over  the 
skin  of  the  eyelids  more  than  twice,  but  the  instilla- 
tion of  the  drops  into  the  eye  should  probably  be  con-  The  ktter 
tinned  for  a  week  or  ten  days  ;  by  that  time  the  active  ^  **•  °^ 
symptoms  of  the  disease  will  almost  invariably  have  or  to. 
disappeared  (provided  the  patient  has  come  under  our 
treatment  at  the  commencement  of  the  attack),  and  a 
solution  of  two  grains  of  sulphate  of  zinc  to  an  ounce  of 
water,  to  be  dropped  into  the  eyes  two  or  three  times  a 
day,  may  be  substituted  for  the  nitrate  of  silver  lotion. 
It  is  seldom  necessary,  however,  to  use  the  nitrate  of 
silver  drops  every  second  hour,  as  above  directed,  for 
more  than  two  or  three  days ;  after  that  we  may 
generally  order  it  to  be  dropped  into  the  patient's  eye 
every  six  hours,  and  subsequently  twice  a  day. 

In  cases  of  this  kind  the  patient  docs  not  usually 


•  TyrreU  "  On  DiseMes  of  the  Ey©,"  noV  \.  ^.  ^=1, 
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Bnffer  from  mnch  pain  in  the  eye,  and  the  poppy-head 
fomentation  with  extract  of  belladonna  smeared  over 
the  temple  will  probably  relieve  anj  pain  that  may 
exist ;  in  some  cases,  however,  especially  if  the  patient 
complains  of  considerable  pain  in  the  eye,  a  few  leeches 
applied  about  an  inch  from  the  outer  canthus  are  very 
beneficial.  The  state  of  the  bowels  should  be  attended 
to,  and,  as  a  general  rule,  a  generous  dietary  allowed. 
Quinine,  and  a  moderate  amount  of  stimulftnts,  are  as 
often  called  for  as  antiphlogistics ;  but  the  state  of  the 
pulse  must  be  our  guide  in  this  matter. 

The  chief  difficulty  with  which  we  have  to  contend, 
in  treating  the  purulent  conjunctivitis  of  infants  and 
young  children,  arises  from  tneir  resisting  our  attempts 
to  drop  the  solution  of  nitrate  of  silver  mto  the  eyes. 
The  child's  head  must  be  firmly  secured,  and  the  lids 
gently  drawn  apart,  and  the  lotion  having  been  dropped 
into  the  eye,  the  lids  may  be  allowed  to  close.  This 
proceeding  should  be  repeated  three  or  four  times,  and 
the  eyelias  then  bathed  with  tepid  water,  and  the 
child  allowed  to  rest  for  two  or  three  hours,  when  thoi 
lotion  will  have  to  be  used  again  in  precisely  the  same 
wB,j,  the  application  being  continued  night  and  day, 
until  the  purulent  discharge  almost  ceases.  If  it 
should  be  found  more  convenient  to  apply  the  lotion 
by  a  small  syringe,  by  all  means  let  an  instrument 
of  the  kind  be  employed.  What  we  must  insist  on  is, 
that  the  nitrate  of  silver  lotion  is  thoroughly  well 
brought  into  contact  with  the  inflamed  surface  of  the 
conjunctiva. 

In  most  cases,  if  this  plan  be  strictly  followed  out, 
a  very  considerable  improvement  will  be  quickly 
noticed  in  the  state  of  the  child's  eyes.  Within  forty- 
eight  hours  the  little  patient  will  l>egin  to  open  them, 
and  bear  exposure  to  the  light ;  the  sweUing  of  the  lids 
and  congestion  of  the  conjunctiva  diminish ;  and  we 
may  then  substitute  a  solution  of  sulphate  of  zinc 
(one  grain  to  an  ounce  of  water),  for  the  nitrate  of 
silver,  the  lotion  being  used  three  times  a  day.  We 
should  bear  in  mind  uie  fact,  that  a  relapse  is  just  as 
likely  to  occur  in  this  as  in  any  other  form  of  the  dis- 
ease, and  not  entirely  discontinue  the  use  of  the  sul- 
phate of  zinc  lotion  until  the  child  has  perfectly  re- 
covered ;  and  should  a  relapse  occur  at  any  time,  and 
the  diBcbarge  become  purulent,  'we  rnxxst  resume  the 
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nitrate  of  silver  solution,  which  is  almost  a  specific  in 
cases  of  this  kind  if  properly  applied. 

As  an  illostration  oi  the  plan  of  treatment  here 
recommended,  in  cases  of  pnmlent  conjnnctivitis  in 
which  the  cornea  is  unaffected,  I  may  quote  the  follow- 
ing history  from  my  case-book : — 

October  11th  :  EL,  aged  twenty -five,  a  healthy-look-  Oao. 
ing  woman,  states  that  up  to  witiiin  the  last  four  days  Aonte 
she  had  been  in  perfect  health,  and  has  never  had  any-  •co««to". 
thing  the  matter  with  her  eyes.    The  present  attack 
came  on  some  four  days  ago ;  the  right  eye  commenced 
watering  and  itching  a  good  deal,  and  the  following  Radsats 
morning  it  was  red,  paiidul,  and  swollen ;  in  fact,  in  JjJuj^. 
much  the  same  state  as  it  is  now. 

Towards  the  evening  of  the  second  day  from  the 
commencement  of  the  affection,  she  came  to  the  hos- 
pital for  relief.    I  found  the  eyelids,  especially  the 
upper  ones,  conaiderably  swoUen ;  their  mWns  were 
covered  with  pus,  which  was  oozing  from  the  inner  Pamlent 
comers  of  the  eyes.     On  everting  the  eyelids,  the  con-  d>««l»«>ff«. 
junctiva  in  either  eye  was  found  to  be  of  a  uniformly 
deep  scarlet  colour  and  swollen,  the  villi  prominent, 
and  looking  like  granulations.    There  were  numerous 
spots  of  ecchymosis  on  the  surface  of  the  conjunctiva, 
it  was  also  chemosed,  and  slightly  overlapping  the 
margin  of  the  cornea ;  the  cornea,  however,  in  both 
eyes  was  healthy,  with  the  exception  of  a  narrow  rim  com- 
of  superficial  ulceration  near  tne  superior  margin  of  "j*^®!^^ 
the  nght  one.  uioerttion. 

The  patient  complained  of  pain  in  the  eyes,  which  Pain, 
increased  towards  morning ;  it  extended  to  her  temples, 
but  was  not  sufficientlv  severe  to  keep  her  awake 
during  the  night.  She  had  no  fever  or  constitutional 
symptoms:  bowels  regular;  appetite  good.  It  ap- 
peami  certain  that  she  had  not  been  suffering  from 
gonorrhoea,  nor,  as  far  as  we  could  ascertam,  had 
she  been  exposed  to  the  influence  of  any  contagious 
matter. 

Ordered,  at  7  ^.m.,  to  bathe  the  eyes  constantljr  in  Ant.  bH. 
tepid  water;  a  strong  solution  of  nitrate  of  silver ^J^y** 
in  water  to  be  painted  over  both  eyelids,  and  a  solu-  ootQuie- 
tion  of  three  grains  of  nitrate  of  silver  to  the  ounce  of  **^^ 
water  to  be  dropped  into  the  eye  every  second  hour. 
Full  diet. 
•  These  orders  were  strictly  cani^  ouV,  «aA  q»t^  ^Oi^a 
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following  day,  the  13tli  of  October,  I  found  the  swell- 
ing of  the  eyelids  much  reduced,  the  coniunctiva  ap- 
parently in  the  same  condition ;  but  as  the  eyes  had 
been  kept  perfectly  clean,  I  was  unable  to  judge  of  the 
amount  of  purulent  secretion.  The  lids  were  again 
painted  over  with  the  strong  nitrate  of  silver  solution, 
and  in  fact  the  treatment  of  the  previous  day  was 
continued. 

On  the  14th  I  found  a  marked  improvement  in  the 
eyes ;  the  swelling  of  the  lids  was  much  diminished, 
the  patient  could  open  them,  and  did  not  suffer  from 
intolerance  of  light ;  the  chemosis  was  almost  gone, 
and  the  narrow  ulcer  in  the  upper  part  of  the  ri^ht 
cornea  was  covered  with  vessels.  I  ordered  the  lotion 
to  be  applied  every  six  hours,  the  nitrate  of  silver  to 
the  lids  to  be  discontinued  On  the  following  day,  the 
improvement  continuing,  I  diminished  the  strength  of 
the  drops  to  one  grain  of  nitrate  of  silver  to  an  ounce 
of  water,  and  it  was  employed  less  frequently.  The 
patient  recovered  without  a  relapse,  and  was  pro- 
nounced cured  twenty  days  after  sne  first  came  to  the 
hospital. 

In  some  cases,  circumstances  may  render  it  impos- 
sible for  us  to  depend  on  the  nitrate  of  silver  lotion 
being  regularly  and  effectually  dropped  into  the  eye, 
and  we  may  then  order  four  grains  of  the  sulphate  of 
alum  to  an  ounce  of  water  to  be  injected  between  the 
eyelids  with  a  small  glass  syringe,  every  thirty  minutes 
during  the  day,  and  two  to  uiree  times  during  tJie 
night. 

2.  I  now  proceed  to  consider  the  treatment  of  the 
second  class  of  cases — that  is,  those  in  which  the 
cornea  has  become  implicated,  either  during,  or  prior 
to  the  commencement  of  our  attendance  on  the  pa- 
tient. It  consists  in  applying  caustic  to  the  surface 
of  the  palpebral  conjunctiva  and  semilunar  folds: 
there  is  no  necessity  for  touching  the  orbital  mucous 
membrane. 

With  regard  to  the  caustic  to  be  used  in  cases  of 

this  kind,  solid  nitrate  of  silver  should  never  be  em- 

The  **  dilute  ployed,  but  a  pencil,  composed  of  equal  parts  of  nitrate 

P*°"^"        of  silver  and  nitrate  of  potash,  or  of  one  of  nitrate  of 

silver  and  two  of  nitrate  of  potash.    A  pencil  of  this 

Und  IB  eaaiiy  prepared  by  fusing  the  proper  propor- 

HojiB  of  the  Bslts  togetheTi  and  aSLo^nxx^  ib&  ^uid  mis- 


S.  Oeeee 

whei«tb« 

eoroeais 

inToWed. 


Appljr 

CAUStlO  to 

ooniaDctira 
of  Uds. 


PURULENT  CONJUNCTIVITIS.  185 

tare  to  ran  into  a  fine  glass  tabe :  it  solidifies  imme-  its  »d- 
diately,  and  is  then  fit  for  use.  The  reason  why  we  ▼•ntHf*^ 
employ  a  dilute  caustic  pencil  in  these  cases  is,  that 
our  object  is  simply  to  destroy  the  epithelial  layers  of 
the  coajanctiva,  and  not  to  cause  sloughing  of  its 
connective  tissue,  which  pure  nitrate  of  silver  might 
do,  and  thus  lead  to  the  formation  of  a  conjunctival 
cicatrix,  and  very  probably  contraction  of  the  mucous 
membrane.  The  rough  surface  thus  formed  would  be 
likely  to  keep  up  irritation  in  the  part,  and  b^  con- 
stantly rubbing  against  the  cornea,  ultimately  induce 
opacity.  The  cornea,  however,  is  hardly  likely  to 
escape  immediate  destruction  if  solid  nitrate  of  silver 
is  applied  to  its  surface. 

Many  patients  suffering  from  purulent  conjunctivitis 
become  nervous  and  irritable;  they  cannot  and  will 
not  bear  much  increased  pain,  and  under  these  circum- 
stances it  is  sometimes  advisable  to  let  them  inhale  a 
little  ether  before  applying  caustic  to  the  surface  of 
the  conjunctiva;  under  any  circumstances  the  patient  Method  of 
should  be  seated  or  laid  on  his  back  before  a  window,  so  JJJitio*** 
that  the  inflamed  eye  may  be  thoroughly  illuminated ; 
the  lower  lid  is  then  to  l>e  carefully  ana  fully  everted, 
the  conjunctiva  bein^  wiped  dry  with  a  bit  of  linen  rag, 
and  the  caustic  pencd  is  to  be  applied  over  the  entire 
surface  of  the  palpebral  mucous  membrane,  particu- 
larly over  the  tarso-orbital  fold.  The  instant  the 
caustic  has  been  applied,  a  white  film  forms  over  the 
part,  and  as  soon  as  this  appears,  an  assistant  should 
drop  a  little  cold  water  over  the  everted  lid,  so  as  to 
decompose  and  wash  away  any  excess  of  nitrate  of 
silver  that  may  be  present.  The  lower  lid  may  then 
be  returned  to  its  normal  position,  and  the  upper  one 
treated  in  precisely  the  same  way.  When  tne  latter 
is  much  swollen,  we  shall  experience  considerable  diffi- 
culty in  smearing  the  upper  tarso-orbital  fold  of  the 
conjunctiva ;  it  is  absolutely  necessary,  however,  that  AppUoAtion 
the  whole  of  this  portion  of  the  mucous  membrane,  as  mwt  be 
well  as  the  semilunar  folds,  should  be  brought  in  con-  *°*>'^»«'»« 
tact  with  the  caustic  pencil. 

A  pencil  of  nitrate  of  silver,  applied  in  the  way  Disolmive 
above  described  to  the  surface  of  the  conjunctiva,  at  |JJ"~J^ 
once  destroys  its  epithelial  layers,  from  which  the       **"*  * 
purulent  discharge  is  produced;    so  tbaAi«  tjj^XSl  >(>pLt^ 
epithelium  has  re-f  oniied«  the  d^<^bac^«  itoisiVk]L^\ii.« 
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flamed  eye  will  diminisli  very  perceptibly.  The  length 
of  time  necessary  for  completmg  these  changes  varies 
under  different  circumstances,  but,  as  a  general  rule, 
new  layers  of  cells  will  have  replaced  those  we  have 
destroyed  in  about  twenty-four  hours,  and  with  their 
growth  the  purulent  discharge  from  the  eye  will  return. 
This  will  be  the  sign  for  the  necessity  of  a  re-applica- 
tion of  the  caustic ;  in  fjaxit,  as  soon  as  the  pus  again 
appears  after  our  first  application,  whether  it  be  in 
twelve,  twentv-four,  or  thirty-six  hours,  so  soon  must 
we  re-apply  the  caustic,  in  precisely  the  same  way  as 
I  have  ]ust  described ;  but  a  somewhat  weaker  pencil, 
composed  of  one  part  of  nitrate  of  silver,  and  three  of 
nitrate  of  potash,  will,  as  a  general  rule,  be  sufficiently 
strong  after  the  first  application.  It  may  be  necessary 
to  continue  this  treatment  for  five  or  six  days,  before 
the  excessive  action  going  on  in  the  inflamed  conjunc- 
tiva will  have  been  overcome,  and  the  purulent  dis- 
charge cease ;  but,  as  a  general  rule,  after  each  appli- 
cation of  the  caustic,  the  pus  will  take  a  longer  time 
to  form,  and  will  nltimately  disappear  altogether. 

M.  Wecker's  explanation  of  the  action  of  the  caustic 
is,  that  the  hyper-action  going  on  in  the  part  is  caused 
by  the  sluggish  circulation  of  the  blood  through  the 
vessels  of  the  inflamed  tissue;  the  application  of 
nitrate  of  silver  by  altering  this  abnormal  action 
causes  the  stream  of  blood  to  pass  more  rapidly 
through  the  part,  and  thus  improves  the  circum- 
stances of  the  tissues  so  far  as  their  nutrition  is  con- 
cerned. To  keep  up  this  action  of  the  caustic,  he 
advises  the  application  of  cold  compresses  to  the  eye- 
lids immediately  after  the  cauterization.  The  com- 
presses should  be  continued,  if  possible,  without  inter- 
missioD,  for  they  not  only  prevent  the  vessels  from 
again  dilating,  but  they  wash  away  the  abnormal  secre- 
tion, and  thus  keep  the  eye  perfectly  clean — a  most 
important  point  to  attend  to  in  such  cases.  The  cold 
compress  may  be  made  by  taking  pledgets  of  lint  suffi- 
ciently large  to  cover  the  eyelids,  which  should  be  laid 
on  a  lump  of  ice  until  quite  cold,  they  must  then  be 
placed  on  the  lid,  and  cbancred  when  they  become  in 
the  least  warm.  Pledgets  of  this  kind  should  be  kept 
on  the  ice  in  rotation,  so  as  to  maintain  a  constant 
co)d  Borface  to  the  inflamed  eyelid.  The  conofestion 
being  thus  temporarily  overoome,  a  mox^TOi^ld  circa- 
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lation  of  blood  takes  place  through  the  vessels,  the 
natrition  of  the  parts  is  re-established,  and  the  vessels 
are  then  more  likely  to  retain  their  normal  calibre,  the 
healthy  blood  acting  as  a  stimulant  to  their  contractile 
tissue. 

There  is  no  necessity  for  syrin^ng  out  the  eve  in  ^JjJjJ^ 
order  that  we  may  keep  it  clean  :  it  is  ^nite  sufficient  '*••^*••"• 
to  evert  the  lids  slightly,  and  allow  a  htUe  cold  water 
to  trickle  into  the  eye,  from  time  to  time. 

M.  Wecker  insists  upon  the  importance  of  attending 
to  the  foregoinflf  rules  with  regard  to  the  use  of  nitrate  RaoapitoU- 
of  silver,  which  I  shall  therefore  briefly  recapitulate.  *^ 
It  should  never  be  employed  until  suppuration  has  com- 
menced, otherwise  it  may  do  positive  harm.  Having 
Applied  it,  wait  before  using  it  again,  till  the  whole 
of  the  deposit  which  it  has  formed  on  the  surface  of 
the  conjunctiva  has  disappeared,  and  suppuration  has 
been  re-established ;  if  this  is  not  done,  we  shall  S'Pply 
the  caustic  to  the  denuded  basement  membrane,  wnich 
will  be  likely  to  damage  this  delicate  structure,  and 
the  connective  tissue  beneath  it,  and  would  be  foUowed 
by  the  formation  of  cicatrices,  and  a  permanently 
rough  state  of  the  conjunctiva.  As  I  before  observed, 
our  only  ^de  as  to  the  frequency  with  which  the 
cauterization  should  be  employed  is  the  appearance  of 
the  mucous  membrane :  as  soon  as  pus  re-forms  we 
mav  be  sure  that  the  epithelium  has  been  reproduced, 
and  may  therefore  witn  safety  resume  the  use  of  the 
diluted  pencil.  If  these  rules  are  attended  to,  there  is  no 
fear  of  our  cauterizing  an  eye  affected  with  diphtheritio 
conjunctivitis  in  its  earhr  stages,  or  of  any  other  of 
those  mishaps  taking  place,  a  combination  of  which 
has  thrown  even  this  sovereign  remedy  into  disrepute 
with  some  sui^eons. 

With  regard  to  the  management  of  the  orbital  con- 
junctiva, which  has  been  left  untouched  by  the  nitrate  liie  or- 
of  silver,  but  which  is  swollen  and  probably  overlap-  I'^JfJL?"*" 
ping  the  cornea,  it  is  advisable  to  make  four  or  five ibonidbe 
mcisions  through  the  mucous  membrane,  radiating  ^eeplj 
horn  its  chemosed  portion,  which  overlaps  the  cornea,  """••^« 
outwards  as  far  as  the  eyelids.*    I  would  make  at  least 


*  LectuvM  **  On  DiseaseB  of  the  Eye,*'  by  Z .  l&.OT^gfesu   ^\A 
edit  p.  72. 
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fotir  such  deep  incisions  down  to  the  sclerotic :  they 
shonld  be  made  with  a  cataract  knife,  or  some  such 
sharp-edged  instrament,  so  as  not  to  lacerate  the  tis- 
sues. Inere  can,  I  think,  be  no  doubt  that,  by  cutting 
through  the  swollen  conjunctiva  in  this  way,  we  relieve 
the  pressure  which  the  cnemosis  exerts  upon  the  deeper 
layer  of  vessels,  and  thus  give  the  cornea  a  chance  of 
receiving  sufficient  nourishment  to  keep  it  alive.  The 
only  objection  advanced  against  these  deep  incisions 
is,  that  in  healing  four  cicatrices  must  be  left  in  the 
conjunctiva.  I  do  not,  however,  regard  this  objection 
as  of  any  moment,  when  placed  in  opposition  to  the 
fact,  that  by  this  means  we  may  do  much  towards  pre- 
serving the  integrity  of  the  cornea,  which  is  probably 
threatened  with  immediate  destruction. 

1  am  no  advocate,  however,  for  repeated  and  nume- 
rous incisions  through  the  chemosed  conjunctiva ;  the 
operation  shonld  be  performed  as  I  have  described, 
and  as  it  is  our  object  to  relieve  the  congested  vessels, 
we  must  encourage  the  bleeding  from  the  wounds 
which  we  have  made  by  keeping  the  lids  open,  and 
bathing  the  parts  with  warm  water  for  ten  mmutes  or 
so.  If  we  allow  the  lids  to  close  immediately  after 
the  conjunctiva  has  been  incised,  clots  of  blood  form 
beneath  them,  and  the  pressure  which  these  exert  on 
the  vessels  stops  the  nsemorrhage,  and  defeats  the 
principal  object  which  we  had  in  view  in  making  the 
incisions.  These  clots  must  therefore  be  prevented 
from  forming  for  the  space  of  about  ten  minutes ;  the 
lids  may  then  be  closed,  and  the  cold  water  compress 
applied. 

It  will  seldom  be  advisable  to  repeat  these  deep  in- 
cisions into  the  mucous  membrane,  but  after  the  pal- 
pebral conjunctiva  has  been  smeared  over  with  the 
caustic  pencil,  we  may  perhaps  scarify  the  chemosed 
orbital  mucous  membrane,  making  superficial  incisions 
in  all  directions,  and  then  endeavour  to  excite  haemor- 
rhage from  the  divided  vessels,  by  the  application  of 
warm  fomentations. 

With  regard  to  the  state  of  the  cornea  and  its  treat- 
ment, we  must  in  the  first  place  make  a  thorough 
examination  of  th6  part,  and  its  condition  cannot  be  too 
carefully  considered;  for  upon  this  inspection,  and 
ttpon  the  treatment  it  suggests,  the  patient's  sight  in 
many  casen  depends. 


PURULENT  CONJUNCTIVITIS.  189 

The  danger  which  we  have  to  fear,  if  perforation  of  Dnger  of 
the  cornea  takes  place,  is  that  opacity  will  ensue,  or  a  p^rfo"- 
staphyloma  of  the  iris  occur,  the  clastic  structures  ***°" 
behind  the  iris  pushing  it  through  the  opening  in  the 
cornea,  and  when  in  this  position,  preventing  its  return 
to  its  normal  situation  in  the  anterior  chamber. 

In  cases  where  a  portion  of  the  cornea  is  so  far  de-  ParM^eo- 
stroyed  by  ulceration,  that  its  posterior  elastic  lamina  ^*^  *>' 
alone  remains  intact,  it  may  ha])pen,  at  any  moment,  *^™**» 
that  this  delicate  structure  will  be  burst  open  by  the 
distending  force  behind  it ;  we  should  therefore  relieve 
the  intra-ocular  pressure  by  puncturing  the  cornea 
with  a  needle,  and  allowing  the  ac^ueous  to  escape. 
This  little  operation  of  paracentesis  of  the  cornea, 
tinder  these  circumstances,  is  often  attended  with  the  Helierei 
happiest  results  :  it  not  only  prevents  the  formation  ^^^J^"* 
of  a  staphyloma,  but,  by  diminishing  the  intra-ocular 
pressure,  it  relieves  the  tension  of  the  eyeball,  and 
nence  also  the  ciliary  neurosis  from  which  the  patient 
often  suffers  to  an  intense  degree.    I  believe  I  am  and  pain, 
tolerably  safe  in  saying,  that  we  are  far  more  likely 
to  err  on  the  side  of  non-interference,  than  we  are  to 
open  the  cornea  too  often  under  these  circumstances. 
The  puncture  through  the  cornea  should  be  made  near 
its  junction  with  the  sclerotic,  and  the  point  of  a  broad 
needle  must  only  be  allowed  just  to  enter  the  anterior 
chamber,  otherwise   the   lens  may   be  injured;   but 
beyond  this  caution,  which  is  not  peculiar  to  these  Precaution 
cases,  no  particular  rules  are  necessary  for  this  opera-  *•  ***  ^•^ 
tion.     It  IS  by  no  means  always  suflScient  to  perform  Rep«*»t«» 
paracentesis  once,  in  the  treatment  of  a  case  of  this  **  ^^^ 
Kind ;  the  puncture  made  in  the  cornea  heals  within 
twenty-four  hours,  and  the  aqueous  humour  rapidly 
re-forms,  so  that  it  will  very  probably  be  necessary 
to  open  the  cornea  a  second,  or  even  a  third  time. 

To  sum  up  then :  in  the  majority  of  cases  of  the  Sammary 
class  we  are  now  considering,  we  shall  have— 1st,  to  jllStoBnt. 
make  a  thorough  examination  of  the  eye,  and  should 
we  £nd  the  cornea  ulcerated,  we  must  2ndly,  apply  a 
pencil  of  dilute  caustic  to  the  palpebral  mucous  mem- 
Draue  and  semilunar  folds ;  3rdly,  incise  or  scarify  the 
orbital  conjunctiva ;  and  4thly,  puncture  the  cornea,  if 
we  find  that  one  or  more  deep  ulcers  exist,  but  have  not 
yet  eaten  through  it.   Lastly,  if  the  eyelids ^t^  ^-^c^^ti^ 
it  is  of  the  greatest  importance  to  pamt  \>Vkft  i^xl  o-s^st 
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them  with  a  saturated  solution  of  nitrate  of  silver. 
Gold  compresses  may  then  be  applied  to  the  eye. 

We  have  still,  however,  one  miportant  adjunct  to 
our  treatment,  and  that  is  the  instillation  of  a  solution 
of  atropine  (one  grain  to  a  drachm  of  water)  into  the 
eye ;  these  drops  may  be  applied  every  sir  hours.  The 
object  of  this  treatment  is  to  paralyse  the  intra-ocular 
nerves,  together  with  those  supplying  the  cornea,  and 
by  relieving  the  tension  of  the  ciliary  muscle  and 
cornea,  to  lessen  the  chances  of  the  latter  giving  way, 
if  partially  destroyed  by  ulceration.  The  iris  also 
being  retracted  when  under  the  influence  of  atropine, 
its  vessels  are  somewhat  empty,  and  less  aqueous 
humour  will  therefore  be  secretea,  so  that  the  internal 
pressure  will  be  reduced ;  moreover,  if  the  cornea  gives 
way,  the  iris  is  less  likely  to  be  forced  through  the 
opening,  than  if  it  be  allowed  to  remain  in  its  normal 
position  in  the  anterior  chamber. 

The  above  may  be  considered  as  the  special  and 
necessary  treatment  for  cases  of  purulent  conjuncti- 
yitis,  complicated  with  lesion  of  the  cornea.  We  may 
now  consider  one  or  two  points  bearing  on  the  general 
treatment  of  such  cases,  whether  complicated  with 
ulceration  or  not ;  and  probably  one  of  the  most  impor- 
tant circumstances  to  attend  to  is  the  protection  of  the 
sound  eye,  if  only  one  is  affected,  since  the  purulent 
secretion  from  the  diseased  eye  is  very  apt  to  get  into 
the  sound  one,  and  induce  a  smiilar  disease.  It,  there- 
fore, we  can  protect  the  sound  eye  by  a  pad  of  cotton 
wool  and  a  bandage,  we  shall  be  doing  the  patient  most 
valuable  service.  The  patient  himself  will  readily 
understand  the  advantage  of  this  proceeding,  and 
submit  to  the  trifling  discomfort  of  having  his  sound 
eye  closed,  so  as  to  protect  it  from  purulent  infec- 
tion. 

The  pain  from  which  many  patients  suffer  in  this 
disease  may  be  relieved  by  the  application  of  the 
extract  of  belladonna  over  the  forehead,  and  the 
administration  of  chloral.  We  shall  often  have  to 
use  the  latter  drug  in  full  doses  at  bed-time,  for  it  is 
then  that  the  pain  generaUy  increases,  and  prevents 
thepatient  from  sleeping. 

with  regard  to  the  application  of  leeches,  I  would 
aiznpljr  Bay,  that  in  a  case  of  purulent  conjunctivitis, 


PUBULEMT  CONJUNCTIVITIS.  191 

occaning  in  a  plethoric  individnal,  by  all  means  apply 
six  or  eight  leeches  to  the  temples.    J3nt,  on  the  other 
hand,  no  more  dangerous  rnle  can  be  laid  down  than 
that,  because  a  person  is  suffering  from  pain  and  pu- 
rulent conjunctivitis,  leeches  are  to  be  applied  in  an 
indiscriminate  manner.     Mjr  own  experience  would  Discretion 
lead  me  almost  to  reverse  this  rule,  but  in  practice  it  of  depkT 
will  be  found  impossible  to  lay  down  any  mvariable  tiTet. 
directions  on  the  subject.    It  would  be  as  absurd  to 
deplete  a  weak,  anxious,  and  ansBmic  patient  labouring 
under  purulent  conjunctivitis,  as  it  would  be  to  abstain 
from  the  practice  in  all  cases  :  our  common  sense  must 
guide  us  m  the  matter. 

So  far,  however,  from  leeches  being  always  useful  in  Stimulants 
purulent  conjunctivitis,  I  am  inclined  to  think  that  •***  tonioi. 
stimulants  are  more  often  required ;  rum  mixture,  with 
quinine  and  morphia,  being  frequently  called  for,  to- 
gether with  a  generous  diet ;  the  state  of  the  patient's 
pulse  will  be  our  best  guide  as  to  the  extent  to  which 
this  practice  should  be  carried.  In  many  cases  the  in- 
fusion of  bark  with  ammonia  will  prove  of  the  greatest 
benefit :  should  it  seem  to  increase  the  pain  in  the  eye, 
it  may  be  discontinued,  but  if  it  has  no  such  e£^ct,  it 
is  more  than  probable  that  the  patient  will  improve 
under  its  use. 

I  have  before  remarked  that,  as  a  general  rule,  puru-  Diapbo- 
lent  conjunctivitis  is  not  accompamed  by  any  marked  J^J  **** 
constitutional  symptoms.  Should  the  patient  be  fever- 
ish, diaphoretics  wdl  be  useful,  and,  under  any  circum- 
stances, we  must  be  careful  to  regulate  the  action  of 
the  bowels  with  mild  laxatives  if  necessary.  But  as 
purulent  conjunctivitis  has  nothing  to  do  with  a 
faulty  state  of  the  liver  or  stomach,  we  should  not 
launch  out  at  random  with  purgatives  or  drugs  of  this 
description,  in  the  hope  of  improving  the  state  of  the 
secretions — as  the  phrase  is.  These  (migs  are  beneficial 
when  called  for,  but,  as  a  general  rule,  are  harmful  in 
the  class  of  cases  now  under  our  consideration. 

With  regard  to  the  use  of  mercury  in  the  treatment  Hcreoiy 
of  this  disease,  without  entering  upon  any  discussion  ^<w**>l«>"' 
of  the  reputed  power  of  this  drucj  to  cut  short  the  in- 
flammatory process,  I  am  bound  to  observe  that  in 
cases  of  suppurative  conjunctivitis  I  should  never 
dream  of  ordering  its  administration. 

Pure  air,  the  Mst  of  all  tonics,  in.Txa\»,  Vi  'yaa«^<ft»  \sfe'*'«* 
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obtained ;  and  all  nnnecessarj  confinement  to  bed,  or 
to  one  room,  be  avoided. 

We  cannot  too  strongly  insist  npon  the  enforcement 
of  absolute  cleanliness,  and,  as  far  as  possible,  segrega- 
tion, among  patients  suffering  from  pnmlent  conjunc- 
tivitis. The  attendants  mnst  be  strictly  warned  as  to 
the  danger  they  run  from  contact  witn  the  purulent 
discharges.  Cases  of  purulent  conjunctivitis  should 
not  be  admitted  into  a  general  hospital,  unless  they 
can  be  isolated ;  and  the  strictest  orders  should  then 
be  given,  that  the  dressings  or  rags  employed  should 
be  burnt  after  use.  Washing  utensils,  and  in  fact 
everything  brought  in  contact  with  the  patient,  should 
be  retained  for  his  special  use.  If  purulent  conjuncti- 
vitis should  affect  a  child  at  school,  he  should  imme- 
diately be  separated  from  his  playfellows ;  and  the  same 
remark  applies  to  soldiers,  and,  in  fact,  to  collections 
of  individuals,  whether  in  families,  schools,  regiments, 
or  any  other  condition  of  society. 

Diphtheritic  Conjunctivitis. — This  is,  at  present,  a 
comparatively  rare  form  of  disease  in  this  country.* 
In  some  parts  of  Germany,  however,  the  havoc 
which  diphtheritic  conjunctivitis  commits  among  the 
lower  classes  is  fearful,  for  when  once  a  patient  has 
been  attacked  with  it,  his  chances  of  recovering  his 
sight  are  even  less  promising  than  in  cases  of  puru- 
lent conjunctivitis ;  the  truth  being  that  the  affection 
of  the  conjunctiva  is  simply  a  local  manifestation  of  a 
more  general,  and  very  ^rave  form  of  disease,  in  which 
■any  inflammatory  affection  of  the  mucous  menibrane  is 
apt  to  assume  the  unhealthy  and  dangerous  type  which 
is  characteristic  of  the  malady. 

Unless,  therefore,  diphtheria  be  endemic,  we  are 
hardly  likely  to  meet  with  instances  of  this  kind  of 
conjunctivitis;  but,  on  the  other  hand,  in  districts 
where  it  prevails,  if  a  person  be  susceptible  of  its  in- 
fluence, any  cause  inducing  local  irritation  in  the  con- 
junctiva may  give  rise  to  the  disease.  In  this  way,  the 
discharge  from  the  eye  of  a  patient  suffering  from  pu- 

•  See  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  70 ; 
Cyprien    Baynaod,    "ThesiB,"  Paris,    1866;    "  Lehrbuch    der 
Praktischen  Augeoheilkuode,"  von  A.  Stellwag  von  Canon, 
p,  378f  1864,  Wien. 
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mlent  conjunctivitis,  may  be  said  to  produce  the  diph- 
theritic form  of  the  disease. 

Pathology  and  Symptoms. — If  we  bear  in  mind  the 
characteristic  features  of  diphtheria  in  other  situations, 
we  shall  readily  comprehend  the  nature  of  the  pheno- 
mena induced  when  it  attacks  the  conjunctiva.    The 
same  tendency  manifests  itself  here,  as  in  the  mucous 
membrane  of  the  fauces  and  other  {>arts  of  the  body, 
for  a  fibrinous  formation  to  occur,  not  only  on  the  sur-  pibrinoot 
face,  but  also  in  the  connective  tissue  of  the  mucous  br^wnr 
membrane ;   the  eyelids  become  swollen,   hard,    and  "'">»*^<>^ 
brawny,  so  that  it   is   with  difficulty   tiiey   can   be 
everted,  or,  in  many  cases,  even  separated  from  one 
another,   and  in  attempting  to  dra^  them  apart  we 
often  put  the  patient  to  very  ^eat  pain. 

On  examining  the  conjunctiva,  we  shall  find  it  of  a  Conjane- 
buff  tint,   streaked  here   and    there  with  a  reddish  ^^  ***** 
coloration,  the  inn^r  surface  of  the  lids  presenting  a  mottled, 
mottled  appearance.  This  arises  from  the  Duff-coloured 
fibrinous  formations  which  infiltrate  the  part,  exerting 
pressure  on  the  vessels  and  stopping  the  circulation 
through   their  smaller  branches ;  sonw  of  the  larger 
vessels  remain  patent,  while  others  give  way,  and  their 
altered   contents,    staining    the    fibrinous    formation 
around   them,    produce  the  mottled  appearance  re- 
ferred to. 

The  contrast,  therefore,  between  the  condition  of  Not  red  «ad 
the  mucous  membrane  of  the  lids,  in  this  tlie  first  ^*^®°** 
stage  of  diphtheria,  and  that  of  purulent  conjuncti- 
vitis, is  very  marked :  in  the  latter,  the  mucous  mem- 
brane is  swollen,  and  of  a  uniformly  deep  scarlet  colour, 
with  spots  of  ecchymosis  scattered  over  its  surface,  the 
enlarged  and  prominent  villi  giving  it  almost  the  ap- 
pearance of  a  granulating  sore ;  whereas  in  diphtheritic 
conjunctivitis  the  mucous  membrane  is  of  a  bufi*  or 
drab  colour,  comparatively  smooth,  mottled  over  with 
superficial  patches  of  exudation  and  extravasated 
blood,  and  a  few  large  and  contorted  vessels  are  usually 
seen  on  its  surface. 

If  we  attempt  to  remove  any  of  this  fibrinous  for-  Bxudttion 
mation,  we  shall  find  that  it  adheres  firmly  to  the  dSijJr 
conjunctiva ;  we  may  detach  it,  but  it  breass  away  oonneoted. 
in  shreds,  and  from  the  jagged  surface  of  the  wound 
which  is  left,  a  bloody,  serous  fluid  oozes  awa^  \  \}cva 
formation,  in  fact,  is  by  no  meana  YamX^i^  \a  *Odl^ 
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snrface  of  the  conjnnctiya,  but  exists  principallj  in  the 
sab-mucous  connective  tissue. 

The  changes  and  appearance  of  the  conjunctiva  above 
described  are  not  connned  to  the  eyelids ;  the  same  con- 
dition exists  in  the  mucous  membrane  covering  the 
sclerotic,  the  fibrinous  formation  infiltrating  the  con- 
junctiva throughout  the  whole  of  its  extent,  and  too 
often  extending  to  the  cornea. 

The  period,  daring  which  the  formation  is  being 
product  in  the  connective  tissae,  may  be  considered 
as  the  iirst  stage  of  diphtheritic  conjunctivitis ;  it 
usually  lasts  about  six  days,  and  is  accompanied  with 
fever  and  great  pain  in  the  eyes,  extending  to  the 
temples  and  head ;  this  pain  is  terribly  increased  if 
we  attempt  to  open  the  eyelids,  which  are  swollen  and 
of  brawny  hardness.  The  temperature  of  the  part  is 
sensibly  increased.  The  secretion  at  this  period  is 
scanty  and  serous.  As  a  general  rule,  both  eyes  are 
afiected,  the  disease  being,  as  I  before  remarked,  a 
local  manifestation  of  a  general  disorder. 

The  second  stage  is  one  of  reaction,  degenerative 
changes  taking  place  in  the  fibrinous  exudations,  which 
become  softened  and  broken  down.  The  detritus  thus 
produced,  together  with  pus  cells  from  the  connective 
tissue,  and  disintegrated  blood  corpuscles,  are  thrown 
off  from  the  surface  of  the  conjunctiva  as  a  bloody, 
purulent  discharge,  containing  snreds  of  fibrinous  sub- 
stance, supposed  to  have  very  irritating  properties. 
The  appearance  of  the  everted  lids  is  now  completely 
altered,  and  nearly  approaches  that  of  the  second  stage 
of  purulent  conjunctivitis.  The  vessels  are  dilated  and 
turgid  with  blood,  the  surface  scarlet,  but  still  pre- 
senting some  patches  of  yellow  exudation;  the  dis- 
charge is  abundant.  The  patient  is  now  almost  free 
from  pain. 

The  second  stage  varies  in  its  duration,  in  proportion 
to  the  amount  and  depth  of  the  primary  croupy  infil- 
tration :  if  this  has  been  great,  tne  suppurative  stage 
will  lie  prolonged,  and  tne  reverse  if  it  is  scanty  or 
superficial. 

In  the  third  stage  of  the  disease  the  inflammatory 

action  subsides,  and  the  effects  of  the  previous  changes 

which  have  taken  place  in  the  conjunctiva  become 

apparent.     Of  these,  the  destruction  of  the  subcon- 

junctival   OaaueB,  consequent  on  the  deleterious  in- 
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flnences  exercised  by  the  fibrinous  formation  on  the 
part,  is  most  obvioas ;  and  in  the  reparation  of  the 
damage  thus  done,  cicatrices  are  formea,  which,  in  con- 
tracting, press  upon  and  obstruct  the  few  remaining 
vessels  oi  the  conjunctiva,  so  that  the  mucous  mem- 
brane may  at  length  be  entirely  destroyed,  and  re- 
placed by  white,  glistening,  cicatricial  tissna.  The 
duration  of  this  stage  will  vary  with  the  amount  of 
destruction  already  effected,  but,  like  most  reparative 
processes,  it  is  usually  prolonged. 

Diagnosis, — M.  Wecter  states  that  the  severity  of  iHaptotiB, 
the  three  stages  of  diphtheritic  conjunctivitis  varies  in 
different  individuals,  and  that  if  the  first  stage  rune  a 
rapid  course,  the  case  may  be  mistaken  for  one  of 

Eurulent   conjunctivitis ;    with  regard  to  treatment,  ifilder 
owever,  no  danger  would  arise  even  if  a  mistake  of  forma 
this  kind  were  to  occur,  for  a  solution  of  nitrate  of  °^*^*°* 
silver,  or  the  dilute  caustic  pencil,  would  be  the  agents 
upon  which  we  should  rely  under  any  circumstances. 

It  is  hardly  necessary  to  mention  that  cases  of 
diphtheritic  conjunctivitis  are  not  to  be  mistaken  for 
cases  of  conjunctivitis  occurring  among  people  in  a  low  Con. 
state  of  health,  on  whose  conjunctivas  false  membranes  J^.JJ't^**' 
are  apt  to  form  ;  for  beyond  a  somewhat  similar  ap-  J^ 
pearance  of  the  parts  at  first  sight,  there  is  no  analogy  bnmM. 
whatever  between  the  two  forms  of  disease.    These 
false  membranes  may  be  readily  detached  from  the 
surface  of  the  coDJunctiva,  the  mucous  membrane  ap- 
pearing of  a  florid  red  colour  beneath  them,  whereas 
m  diphtheritic  conjunctivitis  we  can  only  detach  broken 
shreds  of  the  fibrinous  exudation,  the  surface  of  the 
wound  presenting  a  yellow  granular  appearance,  from 
which  a  yellowish-red  serous  fluid  exuaes. 

Complications  and  Results. — As  in  suppurative,  so  in  Dangon 
diphtheritic  conjunctivitis,  it  is  the  structural  changes  to  ^^ 
to  which  the  cornea  is  liable  which  render  the  disease  **"*••• 
so  dangerous  to  the  patient*s  sight;  and,  unfortunately, 
the  virulent  character  of  the  affection  too  often  defeats 
all  our  attempts  to  save  the  eye. 

The   danger  to  the  cornea  is  twofold:    First,  the 
fibrinous  exudation  may  infiltrate  its  laminated  struc- 
ture, and  in  degenerating,  completely  destroy  it.  Thus  Total  d»- 
we  sometimes  find,  on  op>ening  the  lids  of  a  person  ■*""•**<'■• 
suffering  from  this  affection,  that  the  cornea  is  of  «k 
yellowi^-grey  colour,  owing  to  tbia  \&£l\x%XiQ>i^  o\  >^a 
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tissue ;  and  when  Uie  second  stage  of  the  disease  is 
established,  the  coriiea  appears  to  break  down  en  masse 
with  the  exudative  material,  a  large  staphyloma  re- 
sulting. In  other  cases  a  deep  circumferential  ulcer 
maybe  seen  surrounding  the  cornea, — a  most  dangerous 
symptom  in  this  disease,  for  in  spite  of  all  our  care  the 
ulcer  generally  spreads  rapidly,  a  few  hours  often 
sufficing  to  complete  the  mischief,  and  the  cornea 
giving  way,  the  eye  is  destroyed.  This  ulcerative 
process  is  sometimes  peculiarly  treacherous :  the 
cornea  at  first  looks  hazy,  as  if  anected  with  keratitis  ; 
this  condition  having  lasted  for  a  few  days,  the  anterior 
and  middle  layers  become  disintegrated  and  destroyed. 
On  examining  the  eye,  at  first  sight  the  cornea  may 
appear  bright  and  clear ;  a  closer  observation,  however, 
wm  convince  us  of  the  fact,  that  the  posterior  elastic 
lamina  alone  remains  intact,  and  is  bulged  forward 
from  the  pressure  of  the  aqueous  fluid  behind  it ;  nor 
can  it  stand  this  tension  long  ;  it  is  almost  certain  to 
burst  open,  and  then  the  lens,  the  aqueous  humour, 
and  a  portion  of  the  iris  are  protruded  through  the 
wound. 

Secondly,  if  the  patient  escapes  these  evils,  and  the 
cornea  is  not  destroyed  during  the  active  stages  of  the 
disease,  it  may  stUl  suffer  at  a  later  period ;  the  rough 
cicatrices  which  form  during  the  third  stage,  and  at 
length  replace  the  palpebral  conjunctiva,  by  con- 
stantly rubbing  a^inst  the  surface  of  the  cornea,  in- 
duce opacity  of  its  structure,  and  ultimately  loss  of 
sight.  Nor  does  this  complete  the  list  of  misfortunes, 
for  in  course  of  time  the  cicatrices  contract,  and  in  con- 
tracting they  shorten  and  displace  the  ciliary  margin 
of  the  lid,  inducing  a  most  obstinate  form  of  entropium. 
Lastly,  in  the  reparative  process,  the  opposed  surfaces 
of  the  palpebral  and  ocular  portions  of  the  conjunctiva 
are  apt  to  become  adherent,  and  the  conjunctival  sac 
obliterated. 

Proanosis. — From  the  foregoing  account,  it  is  evi- 
dent that  a  favourable  termination  can  rarely  be  looked 
for.  If,  then,  the  first  stage  has  been  severe,  we  can- 
not but  be  extremely  anxious  as  to  the  result ;  disor- 
ganization of  the  cornea  is  almost  sure  to  occur,  and 
we  must  frame  our  opinion  accordingly.  Even  in  ap- 
parently mild  cases,  our  pro^osis  must  be  very 
^narded,  for,  like  purulent  conjunctivitis,  the  disease 


DIPHTHERITIC  CONJUNCTIVITIS.  197 

snbject  to  relapses,  and  a  case  which  at  first  ap- 
peared favourable  may  be  less  so  afterwards. 

MecapUtdaiion. — Before  leaving  the  subject,  I  will  K«»pita- 
briefly  recapitulate  the  symptoms  of  diphtheritic  con-  Jj^ptomf. 
junctivitis.  It  may  be  divided  into  three  stages :  in 
the  first,  fibrinous  formation  occurs;  in  the  second, 
this  is  broken  up  and  removed ;  and  in  the  third  and 
last  stage,  cicatrization  and  reparation  of  the  damaged 
conjunctiva  take  place. 

The  first  stage  may  last  from  five  to  ten  days ;  it  is 
usually  accompanied  with  fever,  and  the  patient  suffers 
great  pain  in  the  eye  and  neighbouring  parts ;  the 
swelling  of  the  lids  is  of  brawny  hardness.  On  sepa- 
rating them,  the  conjunctiva  will  be  found  of  a  pale 
yellow  or  buff  colour,  with  a  few  distended  vessels 
coursing  over  it,  and  here  and  there  some  spots  of 
ecchymosis  may  be  seen ;  a  yellowish  serous  fluid, 
sometimes  streaked  with  blood,  exudes  from  the  surface. 
The  cornea,  in  the  majority  of  cases,  will  be  found  to 
be  more  or  less  opaque,  as  if  stained  with  a  solution  of 
carbonate  of  leaa. 

The  second,  or  suppurative  stage  of  the  disease,  is  of 
variable  duration.  Tne  patient  is  now  almost  free  from 
pain,  but  the  discharge  is  often  very  profuse,  and  pours 
away  from  the  eye  directly  the  lids  are  open.  It  has 
asshmed  a  purulent  character,  being,  in  fact,  a  mixture 
of  pus,  disintegrated  diphtheritic  formation,  and  blood. 
The  conjunctiva  is  swollen  and  of  a  bright  red  colour, 
but  scattered  patches  may  still  be  seen.  It  is  in  this 
stage  of  the  disease  that  we  majr  expect  to  find  rapid 
and  destructive  changes  going  on  in  tne  cornea ;  it  may 
appear  bright  and  clear  to  a  superficial  observer,  but 
the  appearance  may  be  delusive,  and  destruction  far 
advanced.  In  some  cases,  suppuration  having  com- 
menced, the  cornea  looks  somewhat  like  a  piece  of 
moist  wash-leather ;  in  others,  deep  and  rapidly  ex- 
tending ulceration  may  be  going  on  at  the  margin.  It 
is  very  seldom  that  the  cornea  is  found  in  a  normal 
condition  throughout  the  suppurative  stage  of  the 
disease. 

The  third  stage  of  diphtheritic  conjunctivitis  consists 
in  the  formation  of  cicatricial  tissue,  by  which  the 
mucous  membrane  is  replaced.    As,  therefore,  the  vas- 
cularity of  the  second  stage  of  the  dia^fta^  ^graj^xia^ 
Bnb»ide8,  and  the  discharge  eosyaei^t  tXiib  Sx^^ifeT  vcl^c^aka 
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of  the  lids  asstunes  a  glistening,  wHite,  and  puckered 
aspect.  This  new  tissue  is  very  apt  to  contract  and 
produce  entropinm;  and  the  rough  surface  which  it 
constantly  opposes  to  the  cornea  generally  given  rise  to 
opacity ;  so  that  supposing  the  cornea  has  escaped  un- 
injurea  through  the  second  stage  of  the  disease,  the 
patient  will  now  be  in  imminent  danger  of  losing  his 
sight  from  these  secondary  changes. 

Causes  of  Diphtheritic  Coyijunctivitis. — The  causes 
which  give  rise  to  this  form  of  conjunctivitis  are  doubt- 
less those  local  influences,  whatever  they  may  be,  which 
engender  or  rather  favour  the  ^owth  of  the  contagium 
which  causes  diphtheria.  It  is  met  with  in  didtiicts 
where  diphtheria  is  endemic ;  and  the  disease  has  been 
known  to  spread  from  the  coniunctiva  to  the  nares, 
mouth,  and  throat.  On  the  other  hand,  it  is  eaually 
certain  that  the  secretion  from  a  mucous  membrane 
attacked  by  diphtheria,  is  capable  of  propagating  a 
similar  form  of  disease  in  an  otherwise  healthy  eye ;  it 
is,  in  fact,  a  highly  contagious  affection,  and  hence 
arises  the  necessity  for  taking  every  precaution  to  pre- 
vent the  discharge  spreading  from  a  diseased  to  a 
healthy  eye. 

Diphtheritic  conjunctivitis  is  most  apt  to  occur 
amon^  children  under  eight  years  of  age,  and  in  the 
majority  of  instances  both  eyes  are  affected. 

Treatment  of  Diphtheritic  Conjunctivitis  — Diph- 
theritic conjunctivitis  being  a  local  manifestation  of  a 
very  intractable  form  of  disease,  it  is  almost  impossible 
effectually  to  ward  off  the  injurious  consequences  which 
too  often  follow  its  invasion. 

Some  German  practitioners  advocate  an  antiphlo- 
gistic plan  of  treatment  proportioned  to  the  sthenic 
character  of  the  affection — namely,  the  energetic  appli- 
cation of  cold  to  the  part,  extensive  local  bleedings,  and 
the  severest  antiphlogiBtic  regimen.  Others  would 
add  the  administration  of  mercury  in  large  and  re- 
peated doses,  so  as  to  bring  the  patient  under  the 
influence  of  this  drug  as  speedily  as  possible ;  calomel 
and  mercurial  inunction  are,  in  fact,  recommended  ad 
libitum,  and  appear  to  be  the  means  upon  which  they 
chiefly  rely  to  stay  the  progress  of  the  disease.  They 
have  been  closely  followed  by  other  continental  practi- 
tioners :  thus,  in  the  first  stage  of  diphtheritic  oonjunc- 
tivitJa,  M,  Wecker  employs  cold,  wat^x  Qomi^T^«ai^&  to 
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the  lids,  and  lie  also  reoommends  the  application  of 
leeches  to  the  temples ;  bat  above  all  things  he  insists 
on  the  administration  of  calomel  every  two  hoars.  As 
soon  as  the  patient  is  salivated,  he  affirms  that  the 
conjunctiva  loses  its  bnff-grej  appearance,  the  second 
stage  of  the  disease  being  specK&y  established.  He 
speaks  favourably,  also,  of  the  effects  of  tartar  emetic 
in  relieving  the  feverish  symptoms.* 

Certainly,  as  our  continental  brethren  have  had  the 
most  experience  in  diphtheritic  conjunctivitis,  these 
methods  of  treatment  demand  our  careful  considera- 
tion, but  my  own  experience  would  dispose   me  to  Efficacy 
adopt  a  very  different  method,  and  one  which  has  been  doubtfoL 
Tery  generally  sanctioned  both  in  England  and  America 
in  the  treatment  of  diphtheria.f    I  rely  more  upon 
large  doses  of  the  sesquichloride  of  iron,  combined  with  Tr.  ferri 
chlorate  of  potash,  than  on  any  other  drugs,  in  the  5Jf*ohlor 
first  stage  of  the  disease :  thirty  drops  of  the  tincture 
of  the  former,  together  with  twenty  grains  of  the 
chlorate  of  potash,  may  be  administered  every  three 
hours,  and  this  in  spite  of  the  fever  which  generally 
attends  the  outset  of  the  affection.    The  state  of  the 
bowels  must  be    attended  to ;  hot  baths  at  bedtime 
often  induce  perspiration  and  quiet  the  patient.     As 
a  general  rule,  a  lowering  plan  of  treatment  is  to  be 
avoided ;    on  the  other  hand,  soup  and  a  generous,  Nutrients, 
though  non-stimulating  dietary  are  demanded.     Mor- 


•  Dr.  PagenBtecher  reports  on  fourteen  cases  treated  "by 
BcarificatioDH  and  the  enei^etic  application  of  cold  in  the  diph- 
theritic, caustics  an<l  atropine  in  the  secreting,  stages.  Six  did 
badly,  the  rest  were  more  or  less  benetited.** — OpfUItalmie 
RevUtD,  vol.  i.  p.  190. 

Professor  Stellwag,  while  fully  adopting  the  antiphlogistic 
method  in  the  active  stages  of  the  disease,  rejects  mercury  and 
other  reputed  andpUuHcs  as  "absolutely  and  certainly  ineffi- 
cacious. 

See  also  Ophthalmic  Hospital  BtporU,  vol.  v.  p.  363,  where  the 
disease  is  reported  to  have  advanced  rapidly,  in  spite  of 
calomel. 

t  The  American  editors  of  Professor  Stellwag^s  work  observe  : 
"  The  accepted  general  treatment  in  the  United  Sates  for  diph- 
theria in  any  form  is  the  administration  of  iron  and  nutrients, 
e^.,  beef-tea,  until  the  patient  has  mllied  from  the  depression 
eaus(>d  by  the  disease.  We  suppose  this  is  as  applicable  in. 
diphtheritic  conjunctivitis  as  in  any  otbax  ioxm.  ca  >X£A  X^qkA. 
disease.**— p.  32o, 
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phia  or  chloral  should  be  ^ven  in  sufficient  doses  at 
bedtime  to  procnre  the  patient  sleep  daring  the  night. 

With  re^rd  to  the  local  treatment,  caustic  should 
not  be  used,  in  the  first  stage  of  the  disease,  for  the  cir- 
culation in  the  conjunctiva  vessels  is  already  impeded 
by  the  fibrinous  formation  surroundiug  them,  and 
caustic  would  simply  intensify  this  condition ;  in  fact, 
we  shall  in  these  cases,  as  in  all  other  forms  of  con- 
junctivitis, do  well  to  remember  the  formula  already 
laid  down  on  this  subject.  Caustic  is  not,  as  a  rule,  to 
be  employed  unless  a  purulent  discharge  exists. 

When  once  the  purulent  discharge  has  commenced, 
and  the  conjunctiva  become  red  and  vascular,  the  local 
treatment  must  be  altered,  and  conducted  upon  pre- 
cisely the  same  principles  as  I  have  described  for 
the  treatment  of  purulent  conjunctivitis.  A  solu- 
tion of  five  grains  of  nitrate  of  silver  to  an  ounce  of 
water  should  be  dropped  into  the  eye  frequently,  in 
cases  where  there  is  no  ulceration  of  the  cornea,  but 
when  ulceration  has  commenced,  the  dilute  caustic 
pencil  must  be  applied  carefully  to  the  tarsal  con- 
junctiva, together  with  cold  compresses  over  the  lids, 
the  eye  being  kept  scrupulously  clean.  We  should  re- 
memoer  always  that  the  discharge  is  not  only  con- 
tagious, but  appears  to  possess  irritating  properties, 
and  consequently  to  keep  up  the  diseasea  action,  if 
allowed  to  remain  in  contact  with  the  eye.  The  general 
treatment  will  still  consist  in  giving  tincture  of  iron 
and  chlorate  of  potash,  morphia,  and  hot  baths. 

In  the  third  stage  of  the  disease  very  little  can  be 
done,  beyond  ordering  the  patient  a  mild  astringent 
lotion  to  be  used  twice  a  aay,  and  bathing  the  eyes 
frequently  in  tepid  water.  We  cannot  prevent  the  for- 
mation and  contraction  of  the  cicatrices,  which  are 
unfortunately  the  natural  consequence  of  the  loss  of 
tissue,  following  the  previous  destructive  action  of  the 
disease. 

Granular  Conjunctivitis,  often  called  Military 
Ophthalmia.* — This  is  a  common  form  of  disease,  par- 


•  See  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i  p.  98 ; 
"Lelirbuch    der   Augenheilkunde,"   von    Stellwag   v.    Carion, 

&386;    **  L'Onhtlifumie    militaire    k    TAcad^mie    Royale    de 
Mecine  de  Belgique,"  par  le  Dr.Warlomont,  Ann.  (TOcuiUtique 
taau  xW.  127. 
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ticularly  among  the  lower  classes,  who  are  exposed  to 
malarious  and  other  debilitating  influences.   It  depends 
upon  the  i)re8ence  of  numerous  small  granular  bodies 
scattered  in  the  connective  tissue  of  the  conjunctiva, 
principally  in  the  tarso-orbital  fold,  and  sometimes  in 
the  cornea.     These  growths  spring  from  the  cells  of  GtuiiiIm 
the  connective  tissue  of  the  part ;   they  contain  no  J2.^"viiH 
blood-vessels  or   nerves,  and   are,  therefore,  utterly  bat  new    ' 
unlike  the  villi  in  every  respect ;  they  are,  in  fact,  new  fonaatiom. 
formations,  and  not  a  mere  hypertrophy  of  pre-exist- 
ing ones,  as  Dr.  Schmid  and  various  otner  authorities 
hold. 

On  everting  the  lid  of  a  person  suffering  from 
granular  conjunctivitis,  it  is  true  that  we  shall,  in  the 
majority  of  instances,  find  the  papillae  of  the  conjunc- 
tiva more  or  less  congested  and  enlarged,  their  hue 
varying  according  to  the  stage  of  the  disease.  In 
chronic  cases,  the  epithelium  covering  them  becomes 
thickened,  and  they  are  prominent  and  of  a  dusky 
brownish-red  hue,  and  of  course  confined  to  the  tarsal 
conjunctiva.  On  the  other  hand,  the  neoplastic 
growths  which  are  characteristic  of  granular  conjunc- 
tivitis, are  most  abundant  on  the  superior  tarso-orbital 
fold,  and  sometimes  extend  to  the  orbital  conjunctiva 
where  there  are  no  villi.  Frequently,  however,  they 
are  so  small,  that  we  must  employ  a  lens  in  order  that 
we  may  clearly  discern  them.  But  whether  situated  in 
the  tarsal  or  orbital  mucous  membrane,  they  present 
the  same  appearance  of  small  granular  masses,  aptly 
compared  to  millet  seeds,  situat^  immediately  beneath  ReMmbto 
the  conjunctiva.  As  the  disease  advances,  these  J^JjJ" 
granular  bodies  may  increase  considerably  in  size,  and 
may  then  be  distinctly  noticed  scattered  among  the 
enlarged  villi  of  the  palpebral  and  orbital  portions  of 
the  conjunctiva,  and  sometimes  they  extend  to  the 
cornea.  In  the  more  chronic  forms  of  the  malady, 
owing  to  an  excessive  development  of  intercellular 
material,  which  assumes  a  gelatinous  character,  these 
"granulations*'  sometimes  attain  the  size  and  trans- 
lucency  of  boiled  tapioca  grains — constituting  the^"*^- 
"  frog-spawn"  granulations  of  some  {>athologists.  *P*'^^ 

If  we  examine  these  granular  structures  with  the 
microscope  in  their  early  sta^s,  we  find  that  they 
consist  of  a  stroma  of  connective  tiasM^,  <iav!L\aIvM^'^  "^^^i^B^^*^ 
number  of  nucleated  cella  mt\i  «•  '^^XXa  ^^\^\  Hiaftri      ^ 
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Bnbseqnently  undergo  fatty  degeneration,  this  is  also 
the  case  in  those  chronic  forms,  where  the  cell  elements 
are  replaced  by  the  gelatinoas  intercellular  material 
already  described.  It  is  often  difficult  to  draw  a  line 
of  demarcation  between  the  embryo  elements  of  the 
connective  tissue  and  the  growths  of  granular  con- 
junctivitis; but  however  similar  in  appearance,  their 
properties  are  dissimilar,  for  the  granular  bodies,  in 
place  of  becoming  developed  into  connective  tissue, 
degenerate  into  a  fatty  or  other  perishable  substance, 
which  is  gradually  absorbed,  and  the  space  which  it 
has  occupied  contracting,  small  cicatrices  are  left  to 
mark  its  former  position.  It  is  to  the  existence  of  a 
conglomeration  of  these  cicatrices,  and  the  consequent 
contraction  of  the  conjunctival  tissue  thus  induced, 
that  the  unfavourable  results  of  this  form  of  disease 
are  mainly  due  :  the  cicatrices  presenting  a  rough  and 
uneven  surface,  which,  by  constantly  rubbing  against 
the  cornea,  induces  irritation  and  subsequently  vas- 
cular opacity  of  that  important  structure. 

At  the  commencement  of  this  chapter,  I  said  that 
these  granular  bodies  bore  some  analog  to  tubercle. 
This  is  so  as  regards  their  common  origin  in  a  prolife- 
ration of  the  connective-tissue  corpuscles,  and  in  the 
unstable  character  of  the  product  to  which  it  gives 
rise,  leading  to  the  destruction  of  the  normal  tissue  in 
the  immediate  vicinity.  The  analogy,  however,  does 
not  extend  further,  and  the  history  of  granular  con- 
junctivitis does  not  point  to  any  constitational  vice 
allied  to  that  of  tubercle  or  scrofula. 

It  is  quite  possible  to  mistake  the  enlarged  glands 
of  the  conjunctiva  for  the  neoplastic  growths  of 
granular  conjunctivitis.  In  all  cases  of  irritation  of 
the  mucous  membrane,  the  glands  become  swollen, 
and  may  frequently  be  seen  beneath  the  conjunctiva, 
looking  very  much  like  the  new  formations  which  are 
characteristic  of  that  affection;  nor  can  I  lay  down 
any  special  rules  by  which  to  distinguish  them.  The 
enlarged  glands,  indeed,  are  still  held  by  many  patho- 
logists to  constitute  the  essential  elements  of  the 
granular  bodies  noticed  in  the  conjunctiva  in  this 
lorm  of  disease.* 


•  Ophthalmic    Surgery,   by  Dr.    P.   Frank :    Army  Medical 
Department  Report  for  1860.     According  to  I'rof.  S  tell  wag,  it  is 
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Symptoms. — Granular   conjnnctiyitiB    maj  be    de-  Brmptoini 

form. 


scribed  under  two  heads,  the  acute  and  chronic ;  the  ^  ^***  '<"**• 


former  may  be  conveniently  divided  into  three  stages. 

1.  The  nrst  stage  of  acute  granular  conjunctivitis  lat  stage  i 
usaally  lasts  from  eight  to  ten  days ;  the  patient  com-  JJ^j^ 

E lain 8  of  intolerance  of  light,  and  supra-orbital  pains ; 
e  has  a  sensation  as  if  sand  or  grit  were  in  the  eye,  psio, 
and  profuse  lachrymation.    The  margins  of  the  lid  are 
slightly  swollen,  and,  on  evertint^  them,  we  find  the 
palpebral  conjunctiva  to  be  congested,  and  a  number  congestion, 
of  small,  white,  prominent  bodies,  looking  like  millet  Qr*nul«r 
seeds,  may  be  noticed  embedded  in  the  mucous  mem-  ^*^^^- 
brane.*     This   condition  of  the  conjunctiva  is  most 
marked  in  the  upper  lid,   and  especially  alon^  the 
tarso-orbital  fold.     But  the  palpebral  conjunctiva  is 
not  alone  affected ;  the  same  condition  extends  to  the 
mucous  membrane  over  the  globe  of  the  eye  ;  minute 
white  specks  of  a  similar  nature  may  sometimes  be 
seen  in  the  cornea,  with  numerous  small  but  eanily 
defined  vessels  coursing  over  it,  inducing  a  well-marked 
vascular  opacity  of  this  structure. 

2.  This  condition  having  lasted  about  ten  days,  the  2od  atage : 
second  or  inflammatory  stage  of  the  disease  com-  Jjjj"^****" 
mences.    The  conjunctiva  becomes  deeply  congested, 

and  in  the  course  of  a  few  days  a  punuent  discharge 
takes  place  from  its  surface.  In  fact,  suppurative 
conjunctivitis  is  established,  so  that  it  is  almost  im- 
possible to  distinguish  between  the  second  stages  of 
purulent,  diphtheritic,  or  acute  granular  conjunctivitis ; 
for  the  enlarged  villi,  and  the  congested  state  of  the 
mucous  membrane  in  the  latter  affection,  entirely 
conceal  the  neoplastic  formations. 

During  the  suppurative  stage  of  the  disease,  the  Sappnnu 
eyelids  are  often  slightly  swollen,  and  chemosis  may  ****"• 
exist ;  but  as  in  purulent,  so  in  granular  conjunctivitis, 
our  chief  anxiety  will  be  as  to  the  condition  of  the 
cornea.     Fortunately  this    structure   is  less  apt  to  Corne*  maj 
slough,  or  become  rapidly  destroyed  by  ulceration,  in  ■»*<»• 
granular  conjunctivitis,  than  it  is  in  the  purulent  form 
of  the  disease.    The  neoplastic  growths  which  form  on 


the  "  spawn-like  **  granulations  which  have  been  more  particu- 
larly coufuundud  with  hypt- rtrophied  glands. 

*  Dr.  U.  Snellen  on  Diseases  of  the  Ck>njunctiva :    Ophth, 
Uotp,  JReporUj  vol.  iv.  p.  61. 
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the  cornea  miffht  reasonably  be  supposed  to  give  rise 
to  deep-seated  ulceration,  but  in  practice  this  is  not 
found  to  be  the  case :  when  numerous,  however,  they 
are  almost  certain  to  be  followed  by  vascular  opacity. 

In  many  cases  the  second  stage  of  the  disease  is 
much  prolonged,  and  is  attend^  with  less  acute 
symptoms  than  those  above  described :  this  is  espe- 
cially the  case  among  old  or  ill-nourished  people. 
Under  these  circumstances  the  purulent  stage  of 
g^nular  conjunctivitis  is  a  protracted  one :  the 
patient  may  complain  of  only  slight  photophobia,  and 
of  little,  if  any,  supra-orbital  pain :  he  can  open  his 
eyes  with  comparative  comfort,  and  unless  the  cornea 
is  involved,  can  manage  to  see  his  waj  about.  The 
palpebral  conjunctiva,  however,  is  intensely  con- 
gested, the  villi  being  prominent,  and  resembles  a 
granulating  wound,  with  a  small  quantity  of  pus 
oozing  from  its  surface.*  This  state  of  things  may 
last  K>r  a  month  or  more ;  and  although  the  symp- 
toms are  not  very  acute,  they  are  most  intractable, 
superficial  ulceration  of  the  cornea  frequently  com- 
phcating  the  case,  and  too  often  rendering  that  struc- 
ture opaque ;  or  it  may  be  that  staphyloma  occurs. 

In  the  more  acute  cases,  the  purulent  stage  of  the 
disease  runs  its  course  in  about  fifteen  days;  the 
chemosis  then  subsides,  the  purulent  discharge  ceases, 
and  the  disease  passes  into  its  third  stage. 

3.  We  should  then  anxiously  watch  for  the  reappear- 
ance of  the  granular  bodies :  if  they  again  become 
visible,  the  probability  is  that  we  shall  have  a  case  of 
chronic  granular  conjunctivitis  to  deal  with.  On  the 
other  hand,  if  the  inflammatory  action  has  been  suifi- 
ciently  severe  to  destroy  the  neoplastic  formations, 
the  third  stage  of  the  disease  will  be  a  comparatively 
sinople  matter. 

Treatment. — ^The  treatment  to  be  employed  in  acute 
gpraniilar  conjunctivitis  will  necessarily  vary  according 
to  the  progress  which  the  disease  has  made.  We  must 
bear  in  mind  the  fact,  that  the  inflammatory  action, 
under  these  circumstances,  is  a  curative  one ;  we  may 
therefore  with  safety  allow  the  first  stage  to  run  its 
course  unchecked,  and  are  likely  to  do  more  harm  than 


*  Dr.  Marston   on  Ophthalmia:    Beale'$  Arckivet,  voL  ilL 
p.  19i. 
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good  hj  applying  astringents,  and  such  like  remedies, 
to  the  conjunctiva.  If  the  irritation  going  on  in  the 
eye  is  excessive,  the  patient  should  be  confined  to  a 
dark  room,  and  the  eyes  bathed  with  tepid  water  four 
or  five  times  a  day.  At  bedtime  the  extract  of  bella- 
donna should  be  smeared  over  the  skin  of  the  eyelids 
and  brow,  ten  grains  of  Dover's  powder  being  admi- 
nistered if  the  patient  is  restless  and  unable  to  sleep. 

As  I  have  already  explained,  defective  sanitary  ar- 
rangements appear  to  oe  a  direct  cause  of  ^anular 
conjunctivitis,  and  consequently,  in  treatmg  this 
disease,  we  must  pay  CTeat  attention  to  the  hygienic  Hygienio 
conditions  under  which  our  patient  is  placed.  Pure  ■*••""*■• 
air,  good  diet,  cleanliness,  and  a  due  amount  of  exercise, 
must  be  carefully  enjoined,  otherwise  the  conjunctivitis 
is  almodt  certam  to  run  on  into  a  chronic  form  of 
disease,  terminating,  as  it  too  often  does,  in  vascular 
opacity  of  the  cornea. 

In  the  second  stage  of  this  affection,  our  treatment 
must  be  guided  by  the  character  of  the  inflammatory 
action  going  on  in  the  conjunctiva,  and  more  particu- 
larly by  the  condition  of  the  cornea.     So  long  as  the 
cornea  is  free  from  ulceration,  and  there  are  no  indica- 
tions of  destructive  changes  going  on  in  it,  we  may  with 
safetv  allow  the  conjunctivitis  to  run  its  course  without  Promoto 
any  local  application.    The  eyes  must  be  kept  clean,  JfJJJb- 
and  poppy-nead  fomentations  are  often  grateful  to  the  fomentL 
patient,  and  are  a  means  of  keeping  his  mind  employed,  ^ona, 
Tonics  are  generally  required :  soda  and  quinine,  toge-  tonios, 
ther  with  Dover's  powder,  may  be  given  with  advan- 
tage three  or  four  times  a  day,  and  subsequently  the 
chlorate  of  potash  with  the  tincture  of  muriate  of  iron. 
I  would  even  advise  these  remedies,  together  with  a 
generous  dietary,  in  cases  where  the  second  stage  of  the  MiMroiu 
disease  is  pursuing  an  active  course,  and  much  more  so  ""•*» 
when  the  inflammatory  action  is  languid  and  weak. 
In  the  latter  instance  it  will  be  well  to  stimulate  the 
conjunctiva,  by  applying  sulphate  of  copper  to  its  sur-  and  eap. 
face  once  a  day,  until  such  an  amount  of  increased  ■'*^^ 
action  is  excited  as  will  be  sufficient  to  destroy  the  neo- 
plastic growths,  which  are  the  origin  and  cause  of  all 
the  mischief. 

If,  however,  we  consider  that  the  inflammation  is 
more  than  adequate  to  accomplish  this  purpose,  and 
that  it  is  endangering  the  vitality  of  the  cornea,  we 
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must  at  once  control  its  action  by  means  of  nitrate  of 
silver  and  cold  compresses.  In  the  first  instance,  a 
five-grain  solution  of  nitrate  of  silver  shonld  be  droj^ped 
into  the  eye  every  second  hour,  and  cold  compresses 
constantly  applied  over  the  lids  in  the  interval :  it  may 
be  well  at  the  same  time  to  administer  a  pureative,  and 
if  the  patient  is  in  pain,  a  full  dose  of  tne  hydrate  of 
chloral  at  bedtime  and  atropine  drops  applied  night 
and  morning  to  the  eye.  Should  the  disease,  in  spite 
of  this  treatment,  gain  ground,  we  must  smear  over 
the  chemosed  conjunctiva  with  the  dilute  caustic  pencil. 
Let  it  be  distinctly  understood,  however,  that  this 
treatment  will  only  be  necessary  when  the  cornea  is 
in  danger.  Of  late  I  have  frequently  employed  tannin 
in  cases  of  this  kind  with  very  ^eat  advantage ;  tannic 
acid  being  dusted  iato  the  patient's  eye  once  or  twice 
a  day.  I  find  a  local  application  of  tannin  in  this  way 
most  useful,  even  in  the  earlier  stages  of  the  disease, 
the  cornea  being  hazy  and  vascular,  with  a  purulent 
or  muco-purulent  discharge  from  the  conjunctiva. 

If  the  second  stage  of  the  disease  has  done  its  work 
effectually,  there  will  be  no  necessity  for  further  inter- 
ference on  our  part :  the  inflammatory  action  gradually 
subsides,  and  the  parts  return  to  their  normal  condi- 
tion. A  mild  astringent  lotion,  applied  to  the  con- 
junctiva twice  a  day,  will  hasten  the  cure,  and  as  the 
lids  are  apt  to  become  glued  together  during  sleep,  the 
dilute  citrine  ointment  may  with  advantage  be  smeared 
along  their  edges  at  bedtime. 

The  Causes  of  granular  conjunctivitis  may,  as  a 
general  rule,  be  traced  to  influences  which  engender  an 
impaired  state  of  the  nutritive  functions.  Among 
these,  the  overcrowding  of  human  beings,  together  with 
filth,  impure  air,  want  of  proper  food,  and  in  fact  defi- 
cient sanitary  arrangements  in  general,  are  doubtless 
the  most  prolific  sources  of  this  disease,  and  are  capable 
not  only  of  causing  conjunctivitis  in  men,  but  also  in 
the  lower  animals. 

It  appears  that  the  neoplastic  formations,  which  are 
the  primary  cause  of  the  disease,  may  exist  as  it  were 
in  a  latent  state  for  a  very  considerable  time,  but  that 
any  slight  cause  of  irritation  throws  them  into  activity; 
and  hence,  probably,  the  reason  why  purulent  matter 
from  other  sources  is  capable  of  mducing  granular 
conjnnctiyiiiB ;  the  tmth  being  that  the  disease  has 
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been  in  existence  prior  to  the  inoculation  of  the  pum- 
lent  secretion,  which  has  simply  added  fuel  to  the  fire, 
and  thrown  the  germinal  matter  of  the  part  into  a  state 
of  renewed  excitation.  NevertheleseT,  so  high  an 
authority  as  M.  Wecker  is  of  opinion  that  grannlar 
conjunctivitis  is  essentially  a  contagious  disease ;  and 
there  can  be  no  doubt  that  in  the  suppurative  stage, 
the  pus  from  the  snrface  of  the  conjunctiva  may  induce 
a  purulent  conjunctivitis  in  the  eye  of  an  otherwise 
healthy  individual. 

There    are,    probably,    few    people    among   whom  Preraflt 
granular  conjunctivitis  is  more  common  than  the  lower  •"*<"»»  ^^ 
orders  of  Irish,  in  Great  Britain  and  elsewhere.    The  ^^^* 
poorer  classes  of  India,  and  in  fact  of  every  part  of 
the  world,  are  also  more  subject  to  it  than  their 
richer  brethren  ;  but  local  influences  seem  most  fertile 
in  generating  the  disease,  and  may  even  give  it  an 
endemic  character.      An  instance  of  this  kind  is  to 
be  found  in  certain  schools  in  Calcutta.    The  children 
in  one  of  these  schools  are  of  different  nationalities- 
natives,  half-castes,  and  Europeans — ^but  the  buildings 
are   situated  in  a  most  filthy  part  of  the  city,  sur-  and  in  an* 
rounded  by  open  drains,  and  every  conceivable  abomi-  5^^**? 
nation,  and  granular  conjunctivitis  is  never  absent  from 
among  the  boys  ;  whereas  in  other  schools  of  a  similar 
nature,  but  situated  in  a  healthy  locality,  not  a  single 
instance  of  the  disease  is  to  be  met  with. 

It  is  a  remarkable  fact,  that  a  prolonged  application  Atrotrfna 
of  atropine  to  the  surface  of  the  conjunctiva  appears  ""^  **}. 
to  give  rise  to  granular  conjunctivitis ;  at  any  rate,  one 
sees  this  form  of  disease  arising  after  the  long-con- 
tinued instillation  of  atropine.  Unless,  however,  it 
were  positively  ascertained  that  the  neoplastic  growths 
peculiar  to  this  affection  had  no  existence  prior  to  the 
instillation  of  the  alkaloid,  I  should  not  oe  disposed 
to  admit  the  connexion  of  cause  and  effect.  Many  of 
these  patients  have  been  placed  under  conditions 
exceedingly  favourable  for  the  development  of  gp-annlar 
conjunctivitis,  having  probably  taken  no  inconsiderable 
amount  of  mercury  for  the  cure  of  iritis,  and  having 
at  the  same  time  been  reduced  by  antiphlogistic  mea- 
sures, adopted  to  control  the  inflammation.  Before, 
therefore,  ascribing  to  atropine  any  peculiar  property  of 
developing  granular  conjunctivitis,  I  should  UVj^  \x^ 
watch  its  effects  on  a  perfectly  liea\\iicL3  e;3^\  ^^  tq»^ 
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only  act  as  an  irritant,  developing  a  pre-existing  form 
of  disease. 

Chronic  Granulab  Conjunctivitis. — If  a  case  of 
acute  granular  conjunctiyitis  has  been  over-treated  in 
the  first  or  second  stages  of  the  disease,  the  inflamma- 
tion having  been  prevented  from  ruDning  its  course, 
and  Nature  having  been  thus  thwarted  in  her  cure,  as 
soon  as  the  inflammatory  action  has  subsided,  the 
granular  bodies  reappear,  and  we  shall  then  have  to 
deal  with  this  most  obstinate  affection. 

Chronic  granular  conjunctivitis,  however,  does  not 
always  commence  in  this  way  ;  on  the  contrary,  it  far 
Kore  often  more  frequently  begins  by  the  appearance  of  the  neo- 
P'*™*'^*  plastic  growths  beneath  the  conjunctiva,  without  any 
antecedent  irritation  or  inflammation.  The  granular 
bodies  may  be  so  small^  that  we  require  the  aid  of  a 
magnifying  glass  to  see  them.  In  this  condition  they 
do  not  necessarily  give  rise  to  any  inconvenience ;  the 
patient  may  be  unconscious  of  their  existence,  but 
usually  complains  of  "  sore  eyes."  Any  slight  cause, 
such  as  a  disordered  stomach,  or  over-exposure  to  the 
glare  of  the  sun — in  fact,  any  irritation,  immediately 
sets  up  an  attack  of  conjunctivitis;  the  neoplasms 
increase  in  size  during  these  periods  of  disturbance, 
and  are,  indeed,  the  immediate  cause  of  the  hyperaction 
going  on  in  the  conjunctiva.* 

Individuals  affected  with  this  chronic  form  of  disease 
are  consequently  liable  to  sufl^er  from  attacks  of  con- 
junctivitis, rendering  them  utterly  unfit  to  carry  on 
the  ordinary  duties  of  life.  It  is  not  uncommon  to 
meet  with  soldiers  suffering  from  granular  conjuncti- 
vitis, particularly  if  serving  in  the  tropics,  the  climate 
predisposing  them  to  this  affection ;  and  their  symp- 
toms may  be  such  as  to  lead  one  to  suppose  that  they 
are  malingering ;  their  eyes  look  tolerably  healthy,  but 
as  soon  as  they  are  put  to  any  work,  necessitating 
exposure  to  sun  and  aust,  the^  get  an  attack  of  con- 
junctivitis. Cases  of  this  description  may  at  first  si^ht 
appear  suspicious;  unfortunately,  their  termination, 
in  the  majority  of  instances,  proves  that  they  are  of  a 
most  serious  character,  ending  as  they  too  often  do  in 
destructive  changes  in  the  oomea.f 

•  Dr.  MATston  on  Opbthalmia:  BeaU's  Archives^  vol.  iii.p.  201. 
t   OpbtbaJmic    Surgery,  by  Dx.  P.  Yttaokx   Armij   Mtdkal 
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This  clironic  form  of  the  disease  may  exist  for  years  May 
without  indacing  any  great  amount  of  hypertropny  of  JjJ]^'  ^f 
the  villi ;  but  sooner  or  later  these  become  prominent  yiii^ 
and  hard,  and  between  them  patches  of  white  cica- 
tricial tissue  are  to  be  seen,  produced  by  the  degene- 
rative changes    in    the  mucous  membrane,  beneath 
which  the  granular  bodies  existed.  The  uneven  surface 
of  the  mucous  membrane  thus  produced,  by  constantly 
rubbing  against  the  cornea,  often  leads  to  vascular 
opacity  of  that  structure,  and  it  may  be,  to  complete  uui  opaoitj 
loss  of  sight.  of  oorae*. 

The  Symptoms  of  chronic  granular  conjunctivitis 
have  been  pretty  clearly  indicated  in  the  above  re- 
marks ;  but  I  may,  pernaps,  recapitulate  them  with 
advantage.  In  the  early  stages  of  the  disease,  the  B««am4  of 
only  reliable  feature  upon  which  we  can  depend  for  its  ■y™P'o"»"« 
identification  is,  the  presence  of  the  minute  granular 
bodies  beneath  the  conjunctiva.  They  give  rise  from 
time  to  time  to  attacks  of  conjunctivitis,  the  mucous 
membrane  becoming  congested,  its  villi  more  or  less 
turgid,  while  the  patient  complains  of  slight  pain  in 
the  eye,  intolerance  of  light  and  lachrymation.  A^ter 
each  attack  of  this  kind,  the  neoplastic  growths  in- 
crease in  size,  often  attaining  to  that  of  a  grain  of 
sago. 

This  state  of  things  may  last  for  a  very  considerable 
period,  but  sooner  or  later  the  material  of  the  granular 
bodies  undergoes  absorption,  and  loss  of  substance 
thus  occurring  in  the  connective  tissue  of  the  part,  the 
cavity  closes  by  the  formation  of  a  cicatrix.  As  these 
minute  cicatrices  coalesce,  patches  of  a  dense  fibrous 
structure  appear  on  the  surface  of,  or  rather  replace, 
the  conjunctiva.  It  is  seldom  that  the  whole  of  the 
tarsal  mucous  membrane  is  thus  destroyed ;  portions 
of  it  remain,  ihe  villi  having  become  hypertrophied,  so 
that  the  everted  lid  presents  an  uneven  appearance, 
rough  velvet-like  patches  rising  out  of  a  white  cica- 
tricial tissue. 

The  uneven  surface  of  the  conjunctiva  thus  produced, 
by  constantly  rubbing  against  the  cornea,  causes  so 
much  irritation  in  the  anterior  layers  of  the  latter,  that 
it  passes  into  a  state  of  vascular  opacity :  or  it  may 
be  that  entropium  is  produced  from  an  incurving  of 
the  tarsal  cartilage,  mduced  by  the  ckSittviaXA^xsL  oSl 
the  spaces  oocnpied  b j  the  neoplaatic  \K>^e^  oi  ^g;c«Jl^3^ax 
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conjunctiyitis  (see  p.  106).  As  changes  in  the  cornea 
advance,  the  sight  is  more  or  less  impaired,  and 
ultimately  the  patient  becomes  almost  blind.  The 
disease,  depending  as  it  generally  does  npon  consti- 
tutional causes,  most  commonly  affects  both  eyes. 

Treatment. — The  remarks  which  I  have  already 
made,  on  the  importance  of  attending  to  the  external 
circumstances  and  hygienic  conditions  of  paticQts  suf- 
fering from  acute  granular  conjunctivitis,  are  equally 
apphcable  to  the  chronic  form  of  the  disease;  and 
unless  these  are  carefully  regulated,  all  other  treatment 
will  be  utterly  useless. 

In  the  selection  of  remedies,  our  object  must  be  to 
excite  sufficient  inflammation  in  the  mucous  membrane 
to  destroy  the  diseased  action  going  on  in  the  part ; 
and  with  this  in  view,  we  may  smear  a  crystal  of  sul- 
phate of  copper  over  the  conjunctiva  of  the  upper  and 
lower  lids,  every  other  morning,  or  until  we  have 
induced  a  considerable  amount  of  irritation  in  the 
part,  ending  in  suppurative  conjunctivitis  of  a  mild 
character.*  In  this  way  we  may  hope  not  only  to 
cause  absorption  of  the  existing  granular  bodies,  but 
also,  by  having  at  the  same  time  improved  the  patient's 
general  health,  to  prevent  their  reproduction. 

Acetate  of  lead  has  been  employed  for  the  cure  of 
chronic  granular  conjunctivitis.  It  is  recommended 
that  the  powdered  acetate  of  lead  should  be  sprinkled 
over  the  surface  of  the  diseased  mucous  membrane,  once 
or  twice  a  week.  Liquor  potassBB  has  been  applied  to 
the  conjunctiva,  and  its  efficacy  is  highly  spoken  of. 
I  have  tried  many  of  these  so-called  specihcs,  but  have 
never  yet  cured  a  case  of  granular  conjunctivitis  unless 
upon  the  principles  above  laid  down,  though  I  by  no 
means  assert  tnat  8uli)hf'.te  of  copper  is  the  only 
remedy  which  we  can  use  under  these  circumstances. 
Any  other  substance  which  will  excite  sufficient  inflam- 
mation in  the  conjunctiva  to  cause  absorption  of  the 
granular  bodies,  will  answer  the  purpose  ecjually  well. 
On  the  other  hand,  if  the  patient  is  placed  in  improved 
sanitary  conditions,  the  disease  may  disappear  of  itself, 


•  M.  Warlomont  having  tested  a  number  of  medicinal  agents 
with  a  view  to  find  a  substitute  for  inoculation,  is  in  favour  of 
sulphate  of  copper. — Ophthalmic  Review ,  vol.  i.  p.  186. 
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unless  the  neoplastic  growths  have  given  rise  to  cica- 
tricial tissue  replacing  the  healthy  conjunctiva.  In 
combination  with  eeneral  treatment  of  this  description, 
in  chronic  cases  oigrannlar  conjunctivitis,  complicated 
as  they  always  are  with  more  or  less  haziness  of  the 
cornea,  tannic  acid  dusted  into  the  affected  eye  once  or 
twice  a  day  affords  the  patient  a  better  hope  of  relief 
than  any  treatment  I  know  of.  I  must  refer  the 
reader  to  the  section  on  diseases  and  opacity  of  the 
cornea  for  further  information  as  to  the  treatment  of 
these  complications. 

I  need  nardly  say  that  soldiers,  suffering  from  this  Prerent 
form  of  conjunctivitis  in  the  tropics,  should  be  sent  to  SSSwon?" 
Europe.  Asa  general  rule,  they  are  an  actual  encum- 
brance to  the  service,  being  quite  useless  as  effective 
members  of  their  regiments  ;  while,  at  any  time,  active 
changes  may  be  set  up,  and  a  purulent  discharge 
established,  capable  of  propagating  suppurative  con- 
junctivitis by  contagion,  and  they  may  tnus  become  a 
source  of  widespread  mischief  to  their  comrades. 

The  following  conclusions  regarding  military  oph-  ^^^f*?*** 
thalmia  (granular  conjunctivitis)  have  been  arrived  at  Awwiemy" 
by  M.  Warlomont,  from  an  analysis  of  the  lengthy  on  miliurf 
discussion  on  this    subject  by  the    Royal    Medical  opbthalmi*. 
Academy  of  Belgium  : — 

I.  Military  Oohthalmia,  also  called  contagious  oph- 
thalmia, granulous  ophthalmia,  <&c.,  is  an  affection 
essentially  transmissible,  and  subject  to  easy  and 
frequent  relapses.  Those  who  have  been  affected  by  it 
are  never  sure  of  a  perfect  cure. 

II.  If  it  be  true,  as  some  state,  that  it  can  arise  PropMap 
spontaneously  in    civil  populations,  it  is   as   surely  mmurr 
established,  on  the  other  hand,  that  in  all  the  countries  ophthalmia, 
of  Europe,  where  its  presence  has  been  assured,  it  has 
always  commenced  in  the  army,  and  spread  itself  from 

them  among  other  classes  of  the  population. 

III.  In  ]^lgium,  especially,  it  nas  been  proved  that 
before  1834  it  affected  the  army  almost  exclusively. 
It  was  only  after  this  period,  and  dating  from  the 
disbanding  of  those  affected  by  granulations,  and  their 
return  to  their  homes — a  measure  ordered  by  the 
Minister  of  War,  on  the  proposition  of  the  Sanitary 
Inspector- General  of  the  Army,  and  sanctioned  by  the 
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Commission  of  Inquiry  and  by  Professor  JUnken  of 
Berlin — that  its  extension  began  among  the  civil 
population. 

lY.  The  isolation  of  individuals  affected  with  mili« 
tary  ophthalmia  in  all  its  stages  is  imperatively 
demanaed  by  the  conta^ous  character  of  the  affection. 
Beyond  this  prophylactic  measure,  it  is  not  ]x>ssible  to 
retard  or  extirpate  the  disease.  To  send  back  affected 
patients  to  their  homes  is«  therefore,  a  dangerous  and 
irrational  proceeding. 

V.  Individuals  who  have  had  this  ophthalmia  during 
their  service,  may  be  attacked  afresh  with  it  in  their 
homes,  without  naving  been  again  exposed  to  the  pro- 
ducing cause,  and  though  they  may  have  borne  no 
traces  of  the  disease  at  the  time  oi  their  discharge. 
These  relapses  may  take  place  at  periods  more  or  less 
distant,  and  science,  possessiDg  no  criterion  V^y  means 
of  which  the  limits  oi  the  connexion  may  be  nxed,  the 
disorders  which  are  the  consequence  of  it  may  be 
brought  forward  by  those  who  have  suffered  from  them, 
and  urged  as  a  claim  to  the  assistance  of  the  State, 
whatever  may  be  the  interval  which  has  intervened 
between  the  first  and  following  attacks.* 

PvtTui.AB  Pustular  CoNJUNcriviTis.t — Under  this  head  T  shall 
CoMJUKc.  include  the  "  conjunctivitis  phlyctenulosa**  and  "  pus- 
tulosa,"  the  "  scrofulous  comeitis"  or  "  herpes  of  the 
conjunctiva  and  cornea"  of  some  authors. 
Two  fbrmi :  ^t  is  advisable,  however,  to  describe  pustular  con- 
junctivitis under  two  heads,  according  to  the  position 
of  the  pustules  or  herpetic  spots  ;  in  many  instances 
they  are  confined  to  the  orbital  mucous  membrane,  and 
the  conjunctivitis  is  then  a  very  simple  matter,  but  if 
the  pustules  extend  to  the  cornea,  it  becomes  one  of 
the  most  distressing  affections  from  which  a  patient 
can  suffer.  In  some  cases  the  pustuled  invade  both 
the  cornea  and  conjunctiva  at  once,  or  they  may  sur- 
round the  cornea  like  a  row  of  beads ;  at  other  times 
they  are  situated  partly  oh  the  cornea  and  partly  on 
the  conjunctiva. 


Conjnno- 
oornMd. 


*  L'Ophthalmie  mflitaire  k  rAcad^mie  Eoyale  de  M^ecine 
de  Belgique,  par  M.  le  Dr.  Warlomoni,  extrait  des  Annalet 
tTOculUtique,  torn.  xlii.  p.  126. 

t  ''  Maladies  des  Teux,"  par  M.  Wecker,  vol.  L  p.  139. 
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1.  With  regard  to  that  form  of  the  disease  in  which  Fint  form, 
the  pastules  are  confined  to  the  conjunctiva.   In  these 
cases  they  rarely  exceed  two  or  three  in  number,  but  "  Puitales" 
are  apt  to  occur  in  succession  one  after  the  other,  and  JjJJJjJ 
consequently  worry  the  patient  a  ^ood  deal.    Each 
so-called  pustule  consists  at  first,  either  of  a  simple 
elevation  of  the  epithelium  by  a  collection  of  serum 
beneath  it,  forming  a  minute  vesicle  not  larger  than  a  Veticalw 
pin's  head,  or  of  an  equally  minute,  whitish,  nodnlar  ■«>M»"t8. 
mass  or  pimple,  on  the  summit  of  which  a  similar 
vesicle  is  quickly  developed.     These  little  bodies  are 
situated  on  a  patch  of  congested  conjunctiva,  while  CongMt«d 
the  remainder  of  the  mucous  membrane  may  present  **■"• 
a  perfectly  healthy  appearance.     (Fig.  1,  Plate  III.) 
If  several  pustules  co-exist  on  the  conjunctiva  of  the 
same  eye,  a  large  portion,  or  even  the  whole  membrane, 
may  look  red  and  inflamed;  the  pustules,  however, 
being  raised  above  the  surface  of  the  conjunctiva,  and 
of  a  whitish-yellow   colour,   are    always    sufficiently 
apparent  against  the  red  ground.    Under  these  cir- 
cumstances,  as  I  have    before    remarked,  they  are 
usually  situated  near  the  margin  of  the  cornea,  and 
sometimes  extend  over  it,  being  partly  on  the  conjunc- 
tiva and  partly  on  the  cornea. 

These  little  pustules  contain  at  first  a  clear  serous 
fluid  ;  this  quickly  undergoes  a  change,  becoming  yel- 
lowish and  opaque,  and  they  then  present  the  appear- 
ance of  so-called  lymph  vesicles.  The  contents  may 
become  absorbed  in  the  course  of  eight  or  ten  days ;  or  m»t  drr  ap 
the  epithelium  giving  way,  the  fluid  beneath  it  *^^  oox^. 
escapes,  and  a  superficial  ulcer  remains,  which  in  the 
majority  of  instances  is  speedily  healed  by  fresh  layers 
of  epitnelial  cells ;  the  congestion  of  the  conjunctiva 
then  disappears,  and  the  parts  return  to  their  normal 
condition.* 

Symptoms. — The  subjective  symptoms  to  which  this 
form  of  pustular  conjunctivitis  gives  rise  are  usually 
unimportant,  the  patient  complaining  of  a  sensation  of 
grit  or  sand  in  the  eye,  and  of  slight  pain  when  the  SeoMtioa 
eyeball  is  turned  in  the  opposite  direction  to  the  band  of  ""d- 
of  congested  conjunctival  vtsssels.    After  using  the  eye  lty«  •oh** 
for  a  time,  it  begms  to  ache  and  water  slightly.    Unless  *****  w*tert. 


•  **  Pathology  of  the  Humaa  Eye."    Dalrymple,  Plate  XIIL 
description. 
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the  pustules  are  situated  on  the  cornea,  the  patient 
seldom  suffers  from  intolerance  of  light,  but  comes  to 
QB  with  his  eyes  wide  open,  complaining  of  the  above 
symptoms ;  he  will  probably  ada  that  his  eyelids  stick 
together  during  sleep.  On  examining  the  eye,  one  or 
more  pustules  may  be  seen  on  or  near  the  margin  of 
the  oomea,  the  conjunctiva  surrounding  them  being 
somewhat  coni^ested ;  but  with  this  exception,  the  eye 
appears  perfectly  healthy. 

Treatment. — I  know  of  no  treatment  so  efficacious 
in  this  form  of  pustular  conjunctiyitis,  aH  dusting 
over  the  vesicles  and  congested  portion  of  the  conjunc- 
tiva with  calomel,  once  a  da^.  The  calomel  may  be 
most  conveniently  applied  with  a  camers-hair  pencil, 
and  the  eyelids  immediately  closed  and  kept  shut  for 
a  few  minutes.  This  application  causes  the  patient  a 
little  pain  and  momentary  irritation,  but  it  certainly 
cures  the  conjunctivitis  with  remarkable  rapidity.  In 
addition  to  the  calomel,  the  edges  of  the  lids  should  be 
smeared  with  the  dilute  oxide  of  mercury  ointment 
(one  part  to  three  of  cacao  butter)  every  night  before 
going  to  bed.  Some  surgeons  recommend  a  weak 
solution  of  acetate  of  lead  or  zinc  to  be  dropped  into 
the  eye  two  or  three  times  a  day.  But  independently 
of  treatment,  the  tendency  of  the  disease  is  to  get  well 
of  itself  in  the  course  of  a  few  days,  unless  the  patient 
be  in  a  low  and  weak  state  of  health,  when  the 
pustules  are  apt  to  appear  in  succession,  and  cause 
nim  considerable  inconvenience ;  nor  will  tbey  disap- 
pear until  the  general  health  has  been  improved  by 
suitable  means.* 

2.  In  the  second  class  of  cases  of  pustular  conjunc- 
tivitis, or,  as  it  has  been  styled,  herpes  of  the  cornea, 
in  contradistinction  to  that  of  the  conjunctiva,  both 
eyes  are  usually  affected;  the  disease  is  most  com- 
monly met  with  among  children  from  six  to  twelve 
years  of  age.  This  affection  is  sometimes  described  as 
scrofulous  keratitis.f 

On  examining  the  cornea,  which  may  be  a  matter  of 
difficulty,  on  account  of  the  spasmodic  closure  of  the 
Hds  and  intolerance  of  light  which  attend  the  affection 


*  LectoFes  on  Diseases  of  the  Eye,  by  Mr.  Critchett :  Lanctt, 
rol,  i,  18M,  p.  5«)9. 
t  Dizm  *"  On  Piseases  of  the  Eye,"  ^.  db^^td  «ditLoa. 
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— we  shall  notice  several  small  white  specks  on  its 
surface,  consisting  of  vesicles  or  pnstales  precisely  Paituln 
similar  to  those  already  described  as  occurring  on  the  ®**  «>">••. 
conjunctiva;   they  also  run  the  same  course,  either 
theur  contents  become  absorbed,  or  the  epithelium 
covering  them  bursts  and  gives  exit  to  a  little  serous 
fluid,    'llie  pustules  are  confined,  in  great  measure,  to 
the  superficial  layers  of  the  cornea,  but  the  abraded 
surface  sometimes  takes  a  considerable  time  to  heal,  and 
is  apt  to  degenerate  into  an  unhealthy  ulcer,  which  may  May  \tmf 
involve  the  deeper  layers.*    There  is  a  marked  dispo-  al<»"- 
sition  for  a  succession  of  these  pustules  to  form,  some- 
times for  months  together,  rendering  the  complaint 
both  a  distressing  one  to  the  patient,  and  difficult  to 
cure. 

In  well-marked  cases  the  cornea  is  hazy,  spots  of  Cotom 
opacity,  corresponding  to  the  pustules,  being  scattered  ***^' 
over  its  surface ;  vessels  may  also  be  seen  meandering 
over  it  from  the  conjunctival  border Ifcwards  the  pus- 
tules. Permanent  vascularity  of  the  cornea,  however, 
is  not  a  common  consequence  of  this  disease.  The 
vessels  of  the  conjunctiva,  as  a  general  rule,  become  Oookme- 

uniformly,  though  not  deeply  concfested;  the  subcon-  *»▼•*•»<* 

..      Y  J.'  •       1  S'^j      °ji'Ai-  ±     '-x*    •claral  con- 

junctival tissue  IS  also  involved,  and  its  characteristic  gettion. 

pinkish  zone,  surrounding  the  circumference  of  the 

cornea,  is  often  to  be  seen. 

The  skin  about  the  inner  angles  of  the  eyes  is  very 
apt  to  become  excoriated,  from  the  patient  constantly  Bzooria- 
pressing  his  hands  against  his  eyelids  to  exclude  the  *"**  "^ 
light,  and  from  the  perpetual  fiow  of  tears  over  the  um^ 
part.    This  excoriated  state  of  the  inner  angle  of  the 
eye  and  lower  lid  often  adds  much  to  the  patient's 
troubles ;  moreover,  in  many  cases,  the  disease  is  asso- 
ciated with  eczematous  or  herpetic  sores  about  the 
nostrils,  lips,  or  cheeks,  and  it  may  be  with  an  enlarge- 
ment of  the  glands  of  the  neck. 

But  perhaps  the  most  characteristic  feature  of  this 
form  ot  the  clisease  are  the  nervous  phenomena  whicH 
attend  it — the  intense  intolerance  of  light,  and  spasm 
of  the  lids.  There  may  be  also  considerable  cuiary 
pain,  but  this  is  by  no  means  a  constant  symptom. 
The  photophobia  and  blepharospasm  are  intimately  Photo- 

oUphuo- 

•  "^ICftUdies  des  Yenx,-  par  M.  ^oc\eT,^o\.\.>\W 
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associated  with  each  other,  the  former  being  referrible 
to  hjpersssthesia  of  the  retina  or  optic  ner? e,  by  which 
a  painful  sense  of  dazzling  is  produced  by  et^en  a  feeble 
light ;  and  the  latter  to  a  morbid  reflex  action,  excited 
by  irritation  of  the  ciliary  nerves  distributed  to  the 
cornea,  of  the  optic  nerve,  or  both,  and  reflected 
through  the  portio  dura,  which  is  the  motor  nerve  of 
the  orbicularis.  There  can  be  no  doubt  that  the  im- 
pression of  light  on  the  retina  plays  a  most  important 
part  in  exciting  this  spasm,  for  it  is  greatly  lessened  if 
the  patient  be  removed  into  a  dark  room,  and  he  may 
even  succeed  in  opening  bis  eyes ;  the  relaxation,  how- 
ever, is  by  no  means  complete,  and  it  therefore  seems 
reasonable  to  infer  that  both  the  optic  and  fifth  nerves 
co-operate  in  its  production,  just  as  in  the  familiar 
instance  of  sneezing,  which  though  generally  excited 
through  the  fifth  nerve,  may  also  in  this  affection  of 
the  cornea  be  (^^rmined  by  a  dazzling  light. 

It  is  genera*  possible  to  diagnose  a  case  of  this 
form  of  conjunctivitis,  from  the  appearance  and  ges- 
ture of  the  patient,  'wdthout  even  examining  his  eyes ; 
he  comes  to  us  with  his  eyelids  firmly  closed,  his  head 
bent  down,  and  a  handkerchief  or  both  hands  pressed 
against  his  eyes,  so  as  to  exclude  every  particle  of  light 
from  reaching  the  retina.  If  we  attempt  to  force  open 
the  eyelids,  a  gush  of  tears  escapes  from  them,  and 
the  eyeballs  are  involuntarily  turned  upwards,  the 
patient  making  a  desperate  effort  to  close  the  lids,  and 
sometimes  sneezing  violently. 

The  prominent  features,  therefore,  of  this  form  of 
conjunctivitis,  are  the  hazv  state  of  the  cornea  and 
the  great  intolerance  of  light  from  which  the  patient 
suffers;  he  may  complain  of  slight  pain  in  the  eye, 
but  this  is  by  no  means  a  constant  symptom  of  the 
disease. 

This  affection  has  generally  a  tendency  to  remissions 
towards  evening.  A  patient  who  has  probably  re- 
mained during  the  greater  part  of  the  day  hid  away 
in  the  darkest  corner  of  the  nouse,  and  often  with  his 
face  buried  in  a  soft  pillow,  so  as  to  exclude  every  ray 
of  li^ht  from  his  eyes,  suddenly  brightens  up  towards 
evening,  and  is  r^ady  to  play  about  with  his  com- 
panions. 

TreaXmenU — Herpes  of  the  cornea  is  usually  a  very 
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persistent  and  troublesome  affectioii  to  cure.    Our 
treatment-  Ukust  be  mainly  directed  to  the  improve- 
ment of  the  patient's  general  health.     Cod-liver  oil  Pore  air, 
and  iodide  ot  iron,  together  with  nourishing  food,  f^JjiJj^ 
cleanliness,  and  fresh  air,  are  without  doubt  the  class  oil 
of  remedial  agents  upon  which  most  reliance  can  be 
placed.    In  place  of  giving  iron,  we  may  commence  iron, 
our  treatment  by  administering  a  few  ^ains  of  quinine  QuinU. 
combined  with  carbonate  of  soda  twice  a  day ;  these 
drags  may  be  continued  with  advantage,  togetner  with 
iodide  of  iron.    Arsenic  is  especially  useful  in  cases  Araenio. 
where  the  disease  is  accompanied  with  eczema  or  other 
affections  of  the  skin  covering  the  patient's  face;  in 
instances  of  this  description,  to  cnre  the  disease  of  the 
skin  is  to  cure  the  affection  of  the  eyes.    Arsenic  is 
administered,   I   think,  most   advantageously  in  the 
form   of    the   liquor  arsenicalis,  to  be  taken  freely 
diluted    in  water,   after    food.     The    dose    must,   of 
course,  vary  with  the  age  of  the  patient ;  but  for  an 
adult  I  generally  order  six  minims,  to  be  increased  to 
ten,  three  times  a  day,  until  the  affection  of  the  skin 
and  eyes  begins  to  improve,  or  until  the  characteristic 
effects  of  the  drug  have  manifested  themselves  in  the 
patient. 

Counter-irritation,  by  means  of  tincture  of  iodine  Coantw- 
painted  over  the  skin  of  the  lids  every  evening,  or  a  *"'''**>o'** 
succession  of  small  blisters,  or  an  issue  opened  in  the 
skin  of  the  temple,  are  useful  adjuncts  to  the  fore- 
going treatment. 

I  order  a  strong  solution  of  atropine  to  be  dropped  Atropfae. 
into  the  eye  twice  a  day ;  it  relieves  the  intense  pho- 
tophobia, and  has  generally  a  very  beneficial  effect. 

It  sometimes  happens  that  atropine  irritates  the 
eye,  in  which  case  the  extract  of  belladonna,  con-  BelUdonua. 
taining  a  grain  of  atropine  to  the  half  ounce,  may  be 
rubbed  over  the  eyebrows  twice  a  day.  But  the  pupils 
must  be  widely  dilated  before  we  cease  the  applicauon 
of  this  drug  m  or  over  the  eye,  and  it  is  frequently 
necessary  to  keep  up  its  action  for  ten  or  fifteen  days. 
It  generally  happens  that  the  patient  experiences 
great  relief  after  his  pupils  have  become  fully  dilated 
By  means  of  atropine  or  belladonna,  used  as  above 
directed.  As  soon  as  the  irritation  has  subsided, 
calomel  should  be  dusted  over  the  axix^Qjc^/^  c>1  \^^<^^^«»&i^ 
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patient's  cornea  once  a  day,  nntil  the  haziness  and 
▼ascularity  covering  it  have  disappeared.  I  think 
calomel  applied  in  this  way  is  preferable  to  the  red 
precipitate  ointment,  but  in  the  case  of  irritable  ner- 
vous children  the  latter  application  may  perhaps  be 
more  easily  managed.  The  ointment  should  be  applied 
once  a  day ;  the  lower  lid  bein^  everted,  a  small  piece 
of  the  ointment  is  to  be  deposited  on  its  surface,  and 
the  eye  then  kept  closed  for  a  few  minutes,  the  lid 
may  then  be  again  everted  and  the  remains  of  the 
ointment  wiped  from  its  surface  by  means  of  a  bit  of 
soft  rag. 

The  patient  must  be  kept  in  a  dark  room  during 
the  daytime,  but  exercise  should  be  taken  morning 
and  evening,  and  in  fact  every  means  employed  to 
improve  his  general  health.  If  he  can  wear  a  com- 
press and  bandage  over  his  eyes,  without  exciting 
increased  uneasiness,  it  is  advisable  for  him  to  do 
so,  as  the  light  is  thus  shut  out  from  the  retina, 
and  the  patient  is  moreover  by  aid  of  the  compress 
frequently  enabled  to  move  about,  and  enjoy  the 
fresh  air  and  society  of  his  friends,  in  place  of  the 
solitude  of  a  dark  room.  With  children  it  is  diffi- 
cult to  keep  the  pad  and  bandage  constantly 
applied,  but,  fortunately,  their  natural  buoyancy  of 
spirits  overcomes  the  depressing  influence  of  dark- 
ness, and  they  will  bear  confinement  far  better  than 
adults. 

When  abrasion  or  ulceration  of  the  skin  at  the 
comer  of  the  eye  exists,  the  part  should  be  smeared 
over  with  the  tannate  of  glycerine,  or  one  part  of 
carbolic  acid  to  forty  of  cod-liver  oil ;  but  above  all 
things  avoid  washing  the  part  with  water,  and  keep  it 
protected  from  air  and  dust,  the  skin  being  smeared 
over  with  one  of  the  above  preparations,  or  with  the 
benzoated  oxide  of  zinc  (Hntment,  and  then  covered 
with  a  light  bandage. 

Causes. — The  form  of  pustular  conjunctivitis,  which 
attacks  the  orbital  conjunctiva  alone,  sometimes  occurs 
without  any  apparent  cause ;  but  in  the  majority  of 
cases  the  health  of  the  patient  will  be  found  to  be 
somewhat  impaired.  When  the  cornea  is  the  seat  of 
the  disease  people  say  it  is  frequently  associated  with 
a  scrofulous  diathesis — so  much  so,  that  this  form  of 
puatul&r  con junctiyitiB  has  been,  described  as  scrofulous 
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keratitis.*  In  very  many  instances,  however,  no  trace 
of  scrofala  is  to  be  detected ;  nevertheless,  I  freely  Seroftal* 
admit,  that  if  the  word  unhealthy  is  substituted  for  doubtftiL 
scrofulous,  I  coincide  in  the  above  opinion,  and  there 
can  be  no  doubt  that  scanty  and  unwholesome  food, 
want  of  light  and  air,  and  defective  hygienic  con- 
ditions generally,  are  most  influential  in  developing 
this  disease  among  the  children  of  the  poor.  But  we 
must  bear  in  mind  the  fact  that  herpes  of  the  cornea 
may  be  induced  by  various  sources  of  irritation  applied 
to  the  ciliary  nerve**,  either  directly  or  through  other 
branches  of  the  fifth  nerve.  We  may  thus  explain 
the  occurrence  of  the  disease  in  instances  of  eczema 
or  other  cutaneous  affections  of  the  cheeks,  or  nasal 
mucous  membrane. 

ExANTHEMATOUS  CONJUNCTIVITIS. — In  concluding  the  ExAvm- 
Bubject  of  conjunctivitis,  I  may  make  a  few  remarks  Qo^'^ig 
upon  the  exanthematous  form  of  the  disease.     In  the  nmxB. 
case  of  measles  and  scarlet  fever,  very  little  need  be  in  iimmIm 
said,  for  in  the  majority  of  instances  the  conjunctivitis  "^  ioarlet. 
disappears  as  the  disease  recedes,  and  no  special  treat-  apeoial 
ment  is  required.    Should  any  complication  occur,  such  treatmMit. 
as  ulceration  of  the  cornea,  a  reference  may  be  made 
to  the  appropriate  heading  in  the  following  chapter, 
and  it  wm  be  unnecessary  to  discuss  the  subject  here. 
As  a  general  rule,  poppy-head  fomentations  will  allay 
the  irritation  which  sometimes  exists,  and  any  transient 
intolerance  of  light  which  may  occur  is  a  symptom  of 
no  consequence,  and  can  only  necessitate  the  patient's 
being  kept  in  a  dark  room  for  a  few  days.    Astringents, 
such  as  alum  and  sulphate  of  zinc,  do  more  harm 
than  good,  as  a  general  rule,  if  applied  to  the  con- 
junctiva ;  in  fact,  a  soothing  plan  of  treatment  must 
be  employed,  and  as  the  primary  disease  leaves  the 
system,  the  conjunctiva  will  rapidly  return  to    its 
normal  condition. 

In  the  case  of  variola,  especially  in  parts  of  the  ^  ▼•noU. 
world  to  which  the  blessings  conferred  by  vaccination 
have  not  as  yet  extended,  the  destruction  done  to  the 
organs  of  vision  by  this  disease  is  very  terrible.    Pro- 

*  The  QDhealthy  sores  about  the  face  and  ears,  and  the  con- 
sequent enlargement  of  the  glmds  of  the  neck,  which  of  tea 
accompany  this  complaint^  have  no  doubt  maiiA^  %^^*^«\AdL>^t^ 
denguation. 
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bably  more  natives  of  India  are  rendered  blind  from 
this  than  any  other  canse. 

It  does  not  appear  that  pnstules  form  on  the  cornea 
during  the  eruptive  stages  of  the  disease  ;*  but  ulcera* 
tion  and  rapid  destruction  of  its  tissue  are  very  apt  to 
occur  daring  the  stage  of  secondary  fever.  This  is  an 
important  fact  in  a  practical  point  of  view,  because  it 
hence  appears  less  necessary  to  attend  to  the  state  of 
the  eyes  when  the  lids  are  intensely  swollen,  as  they 
usually  are  in  the  irruptive  stage  of  the  affection,  than 
subsequently,  when  the  swelling  has  gone  down,  and 
the  patient  is  left  in  a  weak  and  exhausted  condition. 
The  eyes  must  then  be  carefully  looked  to,  and  any 
haziness  or  opacity  of  the  cornea  should  be  a  source  of 
anxiety  to  the  practitioner,  for  it  is  extraordinary  how 
rapidly  destructive  changes  progress  under  these 
circumstances  :  the  corneal  tissue  is  often  broken  down 
and  destroyed  in  the  course  of  a  few  days,  prolapse  of 
the  iris  following,  and  too  often  the  complete  destruc- 
tion of  the  eye. 

Treat nie7it. — As  a  general  rule,  we  must  trust  more 
to  a  tonic  plan  of  treatment  than  to  local  means.  The 
patient^s  strength  should  be  supported  by  every  device 
at  our  command ;  his  eyes  must  be  kept  most  scrupu- 
lously clean,  and  the  margin  of  the  lids  smeared  over 
with  sweet  oil  or  fresh  glycerine  at  bedtime,  to  prevent 
their  sticking  together.  A  strong  solution  of  atropine 
should  be  dropped  into  the  eye  every  morning,  so  as  to 
keep  the  pupil  well  dilated,  e8p>ecially  if  the  cornea  is 
already  ulcerated.  Should  the  destructive  process 
appear  to  be  adv^ancing  in  spite  of  these  precautions, 
we  must  puncture  the  cornea  and  allow  the  aqueous  to 
escape,  so  as  to  lessen  the  tension  of  the  eyeball ;  and 
in  some  cases  an  iridectomy,  either  with  or  without  ex- 
traction of  the  lens,  must  be  resorted  to,  as  will  be 
explained  in  the  next  chapter  under  the  head  of  ulcera- 
tion of  the  cornea. 

Xeropbthalmia  is  a  very  uncommon  form  of  disease, 
in  which  the  glands  of  the  oonjunctiva  lose  their  func- 
tion, and  cease  to  secrete  sufficient  fluid  to  lubricate 
the  surface  of  the  mucous  membrane. 


*  Article  by  Mr,  M^rson,  Beynolds*  **  System  of  Medicine/' 
roL  L  p.  444f 
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The    conjunctiya  acquires    a    shrivelled,  skin-like  Diyoon- 
(cuticnlar)  character ;  the  cornea  loses  its  transparency,  J'"»o**^*- 
and  vision  thus  becomes  seriously  impaired.    Xeroph- 
thalmia usually  arises  from  long-continued  irritation ; 
such  as  that  produced  by  granular  coniunctivitis,  or 
from  the  action  of  foreign  substances  which  have  de- 
stroyed the  surface  of  the  mucous  membrane.    It  ma^ 
be  relieved  by  the  application  of  glycerine  or  castor-oil  Castor-oU 
to  the  surface  of  the  eye,  but  we  know  of  no  means  by  •  P****»**'«- 
which  it  can  be  cured.* 


INJURIES  OP  THE   CONJUNCTITA. 

FoREiGX   Bodies  on  the  Conjunctiva. — The  form  Fomnow 
of  injury  most  commonly  presented  to  our  notice  is  ^^^"^' 
the  superficial  one,  produced  by  a  foreign  body  lodged 
on  the  surface  of  the  mucous  membrane.   As  a  general 
rule,  small  particles  of  dust,  or  similar  substances, 
which  happen  to  find  their  way  into  the  eye,  cause  a 
consideraole  amount  of  irritation   of  the  peripheral 
branches  of  the  fifth  nerve,  and  by  reflex  action,  a  pro- 
fuse  flow  of  tears   from  the  lachrymal  gland,   and  NatanJ 
this  washes  the  offending  particle  out  of  the  eye,  or  JJJJ?^  ^^ 
towards  the  caruncle,  upon  which  it  may  often  be  found 
deposited. 

But  this  effort  of  Nature  is  frequently  thwarted  by  *''**"^. 
the  patient,  who,  after  a  foreign  body  has  found  its  way  S'SJuOTt. 
into  his  eye,  should  seize  the  cilia  of  the  lid,  behind 
which  it  has  lodged,  and  gently  draw  the  lid  forward 
from  the  globe  of  the  eye,  thus  facilitatiujo^  the  action 
of  the  tears  in  washing  awaj  the  offending  particle. 
In  place  of  this,  the  majority  of  people  commence 
rubbing  away  at  the  lids,  and  in  their  frantic  effbrta 
to  remove  the  cause  of  their  suffering,  drive  it  more 
fiirmly  into  the  conjunctiva. 

Should  the  foreign  body  happen  to  be  situated  on  a 
part  of  the  mucous  membrane  of  the  lid  corresponding 
to  the  cornea,  as  it  rubs  against  the  latter  structure 
during  the  movements  of  me  lids,  it  excites  the  most 
intense  irritation  and  pain.  That  it  is  from  contact  P«<n  from 
with  the  cornea  that  tnese  distressing  symptoms  are  ^^ 


•  **  Handy-Book  of  Ophthalmic  Surgery/*  by  J.  L.  Ijivax^'un^ 
and  R  C.  Moon,  p.  68. 
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principally  induced,  there  can  be  no  doubt,  for  if  the 
particle  be  lodged  on  any  part  of  the  macou9  mem- 
brane which  is  not  so  situated — as,  for  instance,  in  the 
oculo-palpebral  fold — it  excites  comparatively  little 
irritation.  So  much  is  this  the  case,  that  patients 
now  and  then  come  under  our  notice,  suffering  from 
conjunctivitis  depending  upon  the  presence  of  a  Foreign 
body,  which  may  have  been  lodged  on  the  conjunctiva 
for  some  time,  while  its  existence  has  never  been 
suspected* 

Insects  not  uncommonly  find  their  way  into  the  eye, 
and  may  excite  the  most  intense  inflammation  by  their 
acrid  secretions.  The  flying  bug  of  this  country  (India) 
is  a  good  example ;  it  exudes  some  substance  from  its 
body  of  a  highly  irritating  character,  and  it  is  not  un- 
common to  meet  with  instances  of  severe  conjunctivitis 
which  have  been  excited  in  this  way.  Barring  cases  of 
this  kind,  insects,  as  a  general  rule,  do  not  prodnce 
more  irritation  than  other  foreign  bodies  lodged  on  the 
conjunctiva. 

Quicklime  and  other  caustic  substances,  by  their 
chemical  action  on  the  tissues,  destroy  the  vitality  of 
the  mucous  membrane,  and  a  slough  forming,  tlie  part 
can  only  heal  by  means  of  a  cicatrix.  The  cicatricial 
tissue,  m  contracting,  may  cause jentropium  ;  or  union 
of  the  palpebral  and  orbital  surfaces  of  the  mucous 
membrane  may  occur  (symblepharon). 

From  time  to  time  we  meet  with  cases  in  which 
molten  lead  has  run  into  the  eye,  and  it  is  sometimes 
surprising  to  observe,  how  effectually  tha  stratum  of 
steam  formed  over  the  eye  by  the  heated  substance 
will  protect  the  part  from  injury.  But  should  the 
destructive  action  of  the  molten  lead  extend  to  the 
connective  tissue  of  the  conjunctiva,  a  slough  forms, 
and  the  wound  healing  gives  rise  to  a  cicatrix,  or  to 
symblepharon  .f 

The  effects  of  lime  may  be  confined  to  the  superficial 
layers  of  the  conjunctiva,  but  this  is  seldom  the  case, 
and  it  generally  induces  disorganization  of  the  parts 
with  which  it  comes  in  contact.     One  of  the  first  things 


•  "Injaries  of  the  Eye,  OrWt,   and   Eyelids,"   by  Mr.   G. 
LawBon,  p.  3. 

t  See  case    reported    by  Mr.  HatchinsoD,   Ophth. 
JlepofiSf  rol.  i.  p.  217. 
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dommonly  noticed  on  examining  the  eye  of  a  patient 
after  lime  has  fallen  into  it,  is,  that  the  cornea  has 
become  opaqne  in  those  parts  which  have  come  in 
contact  with  the  lime.  This  haziness  may  snbse- 
qnently  clear  off,  but  the  damage  done  more  fre- 
quently leads  to  necrosis  of  the  cornea,  and  destruction 
of  the  eye. 

Lacerated  wounds  of  the  conjunctiva  are  occa-  Lacb- 
sionally  met  with,  the  mucous  membrane  being  torn  y^omm. 
open  to  a  greater  or  less  extent  by  some  sharp-pointed 
instrument.     A  considerable  amount  of  ecchymosis 
generally  takes  place  in  such  cases,  causing  the  patient 
much  anxiety ;  but  otherwise  wounds  of  the  kind  are 
not  generally  of  an  urgent  nature,  and  usually  heal  HealrMdilj. 
ven^  rapidly. 

Treatment  of  Conjunctival  Injuries. — I  need  hardly  Treatment, 
remark  that  if  the  injury  arises  from  the  presence  of  a 
foreign  body,  the  offending  substance  must  be  at  once 
removed,  whether  it  be  an  insect,  lime,  or  any  other 
matter. 

I  have  already  described  the  method  of  everting  the  Search  flw 
upper  lid,  p.  19 ;  it  is  often  necessary  carefully  to  ^^S^uad 
explore  the  whole  surface  of  the  mucous  membrane,  remoVe  it. 
together  with  the  tarso-orbital  and  semilunar  folds, 
before  we  can  discover  the  object  of  our  search ;  and 
to  add  to  our  difficulty,  the  conjunctiva  round  the 
foreign  body  often  becomes  swollen  and  chemosed, 
covering  in  the  offending  substance,  and  completely 
hiding  it  unless  most  carefully  sought  for.  When 
found,  there  is  usually  no  difficulty  m  dislodging  it 
from  the  surface  of  the  conjunctiva  by  the  help  of  a 
needle  or  spud ;  but  if  very  firmly  impacted,  it  may  be 
necessary,  with  a  pair  of  scissor.^,  to  snip  off  the  httle 
fold  of  conjunctiva  in  which  the  foreign  body  is  em- 
bedded. The  eye  should  subsequently  be  closed  with 
a  light  pad  and  bandage  for  a  day  or  two. 

In  instances  where  lime  has  fallen  into  the  eye,  the  ^  ^^  ^ 
pain  it  causes  is  often  so  great,  that  it  is  necessary  to  JjhJiSiJSiB. 
put  the  patient  under  the  influence  of  chloroform 
before  a  proper  examination  can  be  made.  The 
particles  of  lime  must  then  be  carefully  removed, 
being  picked  off  the  conjunctiva  with  a  small  spatula 
or  needle.  The  eye  should  subsequently  be  well 
syringed  with  warm  water,  the  stream  be\xi.^^«^<cs\si^  ^j^^S^^^* 
d^ected  beneath  the  upper  eyeiid,  bo  ba  \.v>  ^^je^  «w^^    '^ 
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every  particle  of  the  lime.*  Syringiinf  tbe  surface  of 
the  eye  in  this  way  is  equally  useful  if  dust  or  powdcor 
has  fallen  into  it,  which  might  otherwise  be  oifficnlt 
to  remove. 

After  accidents  of  this  kind,  severe  inflammation  of 
the  conjunctiva  and  deeper  structures  of  the  eye  may 
take  place,  and  if  so  must  be  treated  upon  the 
principles  already  laid  down  for  such  cases.  Hot 
poppy-head  fomentations,  a  few  leeches,  and  the  ad- 
ministration of  opium,  will  probably  form  a  chief 
portion  of  our  treatment.  Nor  must  we  forget  that 
as  the  iris  is  likely  to  become  involved,  a  strong  solu- 
tion of  atropine  should  be  dropped  into  the  eye  so  as 
to  dilate  the  pupil.  If  there  is  much  pain  in  the  eye, 
a  subcutaneous  injection  of  one-fourtn  of  a  grain  of 
morphia  over  the  eyebrow  will  afford  great  relief  to 
the  patient. 

When  a  portion  of  the  conjunctiva  has  beea 
destroyed,  eitner  from  the  contact  of  a  substance  such 
as  lime,  or  from  a  burn,  our  first  care  will  be  to  pre- 
vent, if  possible,  the  injured  orbital  and  tarsal  surfaces 
of  the  conjunctiva  from  uniting ;  a  most  difficult  task 
to  accomplish,  in  which  too  frequently  our  best  efforts 
are  thwarted,  and  an  intimate  union  between  the 
surfaces  of  the  mucous  membrane  occurs. 

Many  years  ago  Mr.  Tyrrell  inserted  metallic  plates 
between  the  opposed  surfaces  in  cases  of  this  kind,  in 
order  to  prevent  their  union,  but  spoke  discouragingly 
of  the  result.f  More  recently  it  has  been  proposed 
that  a  patient,  under  these  circumstances,  should  have 
an  artificial  eye  with  a  hole  in  its  centre  corresponding  to 
the  cornea,  applied  over  the  eye,  which  by  fitting 
closely  on  the  globe,  and  being  constantly  woruj  might 
have  the  effect  of  preventing  union  between  the 
wounded  orbital  and  palpebral  surfaces  of  the  conjunc- 
tiva. The  proposal  seemed  reasonable,  but  unfor- 
tunately it  is  found  that  union  of  the  wounded  surfaces 
commences  sooner  or  later  at  the  lower  part,  and 
this  gradually  raises  and  displaces  the  artificial  eye. 


•  "  Wounds  and  Injuries  of  the  Eye,"  by  W.  White  Cooper, 
p.  277.  The  eye  douche  of  vulcanized  india-rubber,  with  a  rose 
jet,  is  recommended  for  this  purpose. 

t  See  article  by  Mr.  Wordsworth,  Ophthalmic  Hotpital  Bfportt^ 
roL  in,  p.  21B, 
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HoreoTer  it  is  seldom  under  these  circumstances  that 
we  ean  get  a  patient  to  retain  an  artificial  eye  in 
tlkiitact  with  tne  eyeball;  it  generally  excites  such 
pftbearable  irritation  in  the  part. 

In  slight  cases  we  should  endeavour  to  keep  the  Lint  dm>. 
lids  separated  from  the  globe  of  the  eye  by  means  of  a  "*'* 
piece  of  lint,  soaked  in  glycerine  or  oil  and  laid  between 
the  eyeball  and  eyelid ;  but,  as  I  have  before  remarked, 
our  best  efforts  are  generally  inadequate  to  prevent 
union  between  the  wounded  surfaces  of  the  conjunctiva- 
Lacerated  wounds  of  the  mucous  membrane,  with 
few  exceptions,  heal  very  rapidly,  and  no  further  treat- 
ment is  necessary  than  keeping  the  lids  closed  with 
a  pad  and  bandage  for  a  few  days.  It  is  well,  if  pos- 
sible, to  bring  the  edges  of  the  wound  together  with 
fine  silk  sutures. 

Stmblephabon,  or  adhesion  between  the  palpebral  Stmsu- 
and  orbital  portions  of  the  conjunctiva,  may  be  either  '■^*^'' 
complete  or  incomplete;  in   tne  latter,  one  or  more 
banos  of  cicatricial  tissue  unite  the  opposed  surfaces,  AdhMioii 
and  in  complete  symblepharon,  either  the  upper  or  yJ^^JJ  **** 
lower  eyelid,  in  one  or  both  eyes,  is  closely  adherent  by  giob«. 
the  whole  extent  of  its  surface  to  the  orbital  conjunctiva. 

This  state  of  things  may  be  caused  by  any  accident  Follows 
which  sets  up  destructive  changes  in  the  opposing  sur-  fj^l^ 
faces  of  the  conjunctiva — as,  for  instance,  diphtheritic 
conjunctivitis,  ulceration,  injuries,  or  bums  involving 
the  mucous  membrane ;  but  the  contact  of  quicklime 
with  the  eye  is  probably  the  most  frequent  cause  of 
symblepharon. 

Provided  the  adhesions  do  not  involve  the  comoa, 
the  patient's  sight  is  unaffected  by  symblepharon ;  but 
under  any  circumstances,  he  experiences  more  or  less 
inconvemence  from  the  constrained  movements  of  the 
eyeball,  consequent  on  the  adhesions,  and  in  many  in- 
stcuices  from  epiphora,  the  puncta  being  more  or  less 
displaced. 

Treatment. — As  a  general  rule  partial  symblepharon  Trtatmma. 
only  should  be  o])erated  on.    In  the  complete  form,  if  oompl«t«, 
unless  the  cornea  is  involved,  it  may  be  inferred  from  gff"*^"** 
what  has  been  already  said,  that  we  can  seldom  expect 
to  improve  the  patient's  condition  by  means  oi  an 
operation.    A  variety  of  contrivances  have  been  sug- 
gested to  keep  the  surfaces  of  the  conjunctival  yicyoLxiL^ 
apart,  but  they  have,  as  a  rule,  iAalo^  xaooXi  vw^S^^aS^  «. 
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With  regard  to  partial  sjnibtephaTOi),  the  b&uds  of 
adhesion  ma;,  in  slight  cases,  be  siniplir  diriiled,  aad 
the  ertremities  of  the  tnena  aeparat^d  I^  eTerting  ths 
lid  frequently,  say  every  hour  during  the  day,  wnd 
once  or  twice  in  the  nif;ht,  nntil  the  sarface  of  the 
eonjanctivat  wound  has   healed.     In  more  eitenaiTO 

Stitia)  ByntblcpharoD,  the  bands  of  adhesion  should  be 
ivided  first  oi  all  close  to  the  globe  of  the  eye,  the 
edges  of  the  wound  in  the  orbitaT  conjunctiva  having 
then  been  united  with  fine  sntnres  should  be  allowed 
to  heal.  We  may  afterwards  proceed  to  treat  the 
palpebral  extremities  of  the  firona  in  the  same  way. 
The  lids  should  be  frequently  everted,  so  as,  if  possible, 
to  prevent  the  sjmhiepharon  from  aeain  fortmng. 

Mr.  Teale  recommends  the  tdlowing  proceeding  in 
instances  of  partial  symblepharon.  and  I  have  on 
•everal  occasions  found  this  operation  useful  in  caaee 
of  this  kind.  Ur.  Teale  describes  his  mode  of  operating 
B8  follows  : — Having  first  made  an  incision  through 
the  adherent  hd,  in  a  line  corresponding  to  the  margin 
ol  the  concealed  cornea  (see  Fig.  20*  I.  a),  I  dissected. 


the  lid  from  the  eyeball  until  the  globe  moved  as 
freely  as  if  there  had  been  no  unnatural  adhesions. 
Thns  the  npei  of  the  symblepharon  (Pig.  II.  a)  being 
part  of  the  skin  of  the  lid,  was  left  adherent  to  the 

In  the  nert  place  two  flaps  of  coni'unctivft  were 
formeil,  one  from  the  surface  of  the  globe  near  the 
inner  extremity  of  the  raw  surface,  the  other  from  the 
surface  of  the  globe  near  its  outer  extremity.  I  first 
marked  out  witn  a  Beer's  knife  a  flap  of  conjunctiva 
(B,  Fig.  II.),  nearly  &  qnaitn  of  an  inch  in  breadth 
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and  two-thirds  of  an  incli  in  length,  with  its  base  at 
the  sound  oonjnnctiva,  bounding  the  inner  extremity 
of  the  exposed  raw  surface,  and  its  apex  passing 
towards  the  upper  surface  of  the  eyeball.  The  flap 
was  then  carefully  dissected  from  the  globe  until  it 
was  so  far  at  liberty  as  to  stretch  across  the  chasm 
without  great  tension,  care  being  taken  to  leave  a 
sufficient  thickness  of  tissue  near  its  base.  A  second 
flap  was  then  made  on  the  outside  of  the  eyeball  in  the 
same  manner.  In  making  the  flaps,  conjunctiva  alone 
was  taken, the  subconjunctival  fascia  not  being  included. 
The  two  flaps  thus  made 
were  then  adjusted  in  their 
new  situation  (see  Fig.  III.). 
The  inner  flap,  b,  was  made 
to  stretch  across  the  raw  sur- 
face  of  the  eyelid,  being  fixed 
by  the  apex  to  the  healthy 
conjunctiva  at  the  outer  edge 
of  the  wound.  The  outer 
flap,  c,  was  fixed  across  the 
raw  surf  ace  of  the  eyeball,  its 
apex  being  stitched  to  the  conjunctiva,  near  the  base  of 
the  inner  nap.  Thus  the  two  flaps  were  dovetailed  into 
the  wound.  The  flaps  having  been  adjusted  in  their 
new  position,  their  vitality  was  farther  provided  for 
by  incising  the  conjunctiva  near  their  base,  in  any 
direction  in  which  there  seemed  to  be  undue  tension, 
and  by  stitching  together  the  mai'gins  of  the  gap 
whence  the  transplanted  conjunctiva  had  been  taken, 
(e.g,f)  D,  E,  Fig.  Ill,  One  or  two  other  sutures  were 
inserted,  with  a  view  to  prevent  doubling  in  of  the 
edges  of  the  transplanted  conjunctiva.* 


HTPERTROPHT  AUTD   ATROPHT. 

Ptertoitjm  consists  of  an  hypertrophy  of  a  portion  Ftut- 
of  the  orbital  conjunctiva  and  subconjunctival  tissue,  **""■• 
which  is  often  very  vascular,  and  has  usually  a  trian-  Wing-like 
gular  shape,  the  base  of  the  figure  being  towards  the  JfJ^' 
semilunar  fold,  and  the  apex  extending  to  the  cornea     ^  ^' 
(Fig.  21).    But  it  by  no  means  follows  that  a  ptery- 
gium always  spreads  from  the  inner  side  of  the  eye ; 

q2 
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it  maj  eziat  on  the  temporal,  upper,  or  lower  portion 
«i  the  omynnctiTa,  but  Ha  npez  is  nsmllj  tnrned 
towards,  or  rests  on  the  conuK,  in  some  eases  eitend- 
ing  over  it  so  far  aa  to  interfere  with  the  passa^  of 
lignt  through  the  pnpiL  In  othn'  cases  a  pterjgiom, 
except  that  it  ia  unsightly,  gives  the  patient  no  incon- 


Thia  form  of  hypertrophy  of  the  conjnnctiTa  is  very 
common  among  the  nativea  of  India,  and  in  the 
majority  of  cases  be^ns  in  superficial  olceration  of  the 
margin  of  the  cornea,  the  pterygium  commencing  at 
this  spot,  and  gradoslly  extending  itself  outwards. 
In  other  instances  it  appears  to  depend  upon  the 
irritation  caused  by  small  particles  of  sand  and  dast, 
which,  finding  their  way  into  the  eye,  are  washed  by 
tbe  tears  along  the  palpebral  buJcub  to  the  lacns 
bnliTTmaliB ;  the  constant  irritation  thus  produced 
leads  to  hypertrophy  of  the  conjunctiva  at  the  inner 
comer  of  the  eye. 

Treatment.— The  pterygium  must  be  dissected  away 
from  the  surface  of  the  globe.  The  patient  having 
been  placed  under  the  influence  of  ether,  his  evelids 
are  to  be  separated  with  a  stop  speculum,  the  thickened 
conjunctiva  is  seized  with  a  pair  of  forceps,  or  a  hook, 
about  midwav 
Y^g  21  between  the  semi- 

lunar fold  and 
the  cornea,  and 
a  cataract  knife 
or  a  pur  of  scis' 
Bors  (Fig.  21)  be- 
ing passed  be- 
Death    the   con- 


junctival prowth, 
it   is  to  be  tho- 


roughly d  iasected 
away  from  the  sclerotic  as  far  outwards  as  the  semi- 
lunar  fold,  and  also  from  the  front  of  the  cornea, 
■honld  it  have  extended  so  far;  the  edges  of  tho 
woond  in  the  conjunctiva  shonld  then  be  brought 
together  with  one  or  two  fine  silk  sutnres.  The 
•uocesa  of  the  operation  depends  upon  our  removing 
the  whole  of  the  hypertrophied  conjunctiva.  After 
Uie  operation  oold-water  dreseing  may  be  applied  to 
tis  eje,   until   the  woond  of  Uie  oonjunctiva  haa 
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healed.  I  have  peifnKed  this  operation  for  yeora 
past  in  nanMroas  eaam,  and  never  saw  H  followed 
d;  a  dense  cicatrix,  rnwok  tesB  by  one  whi^  drew  the 

eje  inwardB,  or  limited  its  movement  in  an;  Wbt, 

HiPEBTROPHi  or  THE  CONJUNCTIVA  is  hj  no  meatts  Hnu' 
of    uncommon   occarraace,  following   Bnppurative   or  »*"■'■ 
other  forma  of  conjunctivitis.     The  viUoua  etmctare  is  n«n  it,- 
principallr  invoWed,  and  the  disease  is  therefore  gene-  "*>""»•* 
rally  confined  to  the  palpehral  portion.     Hypertrophy 
of  the  conitmctiva  is  frequently  erroneously  deacnbod 
as  "  grannlar  conjunctivitis,"  or  "  granular  lids,"  the 
enlarged  villi  presenting  much  the  appearance  of  the  Viiu 
aranulations  of  a  wonnd*  (Pig.  22).     The  distinction  J^S  " 
between  them  has  already  been  sufficiently  insisted  on  ^^"' 
in  an  earlier  part  of  this  chapter. 


This  affection  may  be  complete  or  partial,  one  or 
both  lids,  or  only  a  portion  of  either  of  them,  being 
involved. 

On  everting  the  eyelids,  the  mncous  membrane  ap- 
pears red  and  rough,  presentiag  in  fact  very  much  tne 
appearance  of  a  healthy  granulating  sore.    The  nneren 
snrface  of  the  conjunctiva,  by  rubbing  against  the  ^SlS™ 
cornea,  in  the  course  of  time  may  render  it  opaqne  and  «■«■. 


•  "  Lebrbnch  dar 


brbnch  dar  pntkUacheo  Angmhellkim&e,"  ^im'^.^ftft'^ 
Oulon,p.  J04. 
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▼ascnlar;  but  this  "hypertrophy  of  the  coniunctiva  is 
by  no  means  so  frequent  a  cause  of  vascular  opacity 
of  the  cornea  as  granular  coDJuuctivitis. 

Treatment. -'la  the  majority  of  instances  of  hyper- 
trophy of  the  conjunctiva,  the  state  of  the  patient's 
general  heidth  will  be  found  to  be  at  fault,  ana  this  we 
must  improve  by  tonics,  or  other  appropriate  treat- 
ment, beiore  we  can  hope  for  any  amendment  in  the 
condition  of  the  conjunctiva. 

An  almost  incredible  variety  of  local  applications 
have  been  advocated  from  time  to  time  for  the  cure  of 
this  affection.  I  recommend  the  following  plan  of 
treatment  iu  severe  cases : — The  lids  should  be  everted 
as  shown  in  Fig.  22,  and  the  hypertrophied  conjunc- 
tiva may  then  be  scarified,  the  bleeding  being  en- 
oouraged  by  wiping  away  the  clots  of  blood,  as  they 
form,  with  warm  water.  When  the  bleeding  has  ceased, 
the  mucous  membrane  should  be  dried  with  a  soft 
cotton  ra^,  and  a  strong  solution  of  tannic  acid  may 
be  painted  over  the  part.  This  application  should  l>e 
used  about  twice  a  week,  and  if  it  does  not  succeed  in 
reducing  the  enlarged  villi,  we  may  employ  a  solution 
of  chromic  acid  in  the  same  way. 

In  less  severe  cases,  the  lids  having  been  everted,  the 
conjunctiva  may  be  sprinkled  over  with  powdered 
acetate  of  lead;  or  sulphate  of  copper  may  be  ap- 
plied to  the  surface  of  the  hypertrophied  tissue;  a 
crystal  of  the  latter  salt  lightly  drawn  over  the  sur- 
face of  the  conjunctiva  twice  or  three  times  a  week 
for  a  month,  may  prove  advantageous.  Tannic  acid 
dusted  into  the  patient's  eyes  every  morning,  has 
been  a  favourite  local  application  with  many  surgeons, 
and  is  no  doubt  often  of  marked  service  in  cases  of 
this  kind. 

Atrophy  of  the  Conjunctiva  most  commonly  results 
from  diphtheritic  or  granular  conjunctivitis ;  chemical 
agents,  by  destroying  the  tissue,  may  induce  similar 
results. 

The  atrophied  structure  presents  a  white  and  shining 
appearance,  and  as  a  general  rule  occurs  in  patches. 
In  consequence  of  the  naturally  smooth  and  soft  mu- 
cous membrane  being  replaced  by  the  atrophied  tissue, 
irritation  of  the  cornea,  and  ultimately  vascular  opacity 
of  that  most  important  structure,  are  frequently  pro- 
duced.     The  atrophied  cou^uuctv^di  \&  ioiX^Av^t  a^t  to 
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contract,  so  that  the  lids  are  shortened  from  side  to 
side,  and  their  margins  incurved  (eutropium). 

We  are  of  course  utterly  unable   to  restore  the  Nd  cure, 
atrophied  mucous  membrane,  but  fortunately  we  may 
prevent  or  correct  its  baneful  effects,  by  the  means  I 
nave  described  under  the  heads  of  entro2)ium  and  vas- 
cular opacity  of  the  cornea. 

Relaxation  of  the  Conjunctiva  is  seldom  met  with  rblaxbd 
unless  amonff  old  people,  and  then  it  occurs  from  the  Cowjunc- 
absorption  of  the  adipose  tissue  of  the  orbit,  and  the  j^^ 
sinking  invrards  of  the  eyeball,  the  conjunctiva  being  aged, 
left  hanging  loosely  from  its  attachments  over  the 
globe.    The  folds  thus  formed  are  most  marked  towards 
the  inner  angle  of  the  eye. 

Astringent  lotions  usually  constrict  the  conjunctiva  use  astrin- 
sufficiently  to  overcome  any  inconvenience  the  patient  gents, 
may  experience  from  this  condition ;  but  if  these  fail, 
a  portion  of  the  superfluous  membrane  must  be  snipped 
off ;  the  edges  of  the  wound  unite  and  effectually  re- 
medy the  complaint.  *    ji 

Serous  Effusion  taking  place  into  the  connective  (Edbxjl  ^  ' 
tissue  of  the  conjunctiva  is  by  no  means  an  uncommon  '' 

occurrence  among  old  and  anaemic  people,  suffering  i.  PMsiTe 
from  a  relaxed  condition  of  the  mucous  membrane  ;   it  ^  t*^  •««<*• 
may  be  induced  by  an  attack  of  simple  conjunctivitis 
or  some  such  cause.    The  effusion  generally  comes  on 
suddenly,  and  the  oedema  may  be  so  great  that  the 
conjunctiva  bulges  forwards  over  the  cornea,  having 
much  the  appearance  of  a  yellowish,  jelly-like  mass ; 
there  is  no  purulent  discharge  from  the  eye.    There  n"o  dit- 
is  little  or  no  pain  in  the  eye,  and  although  it  often  obarg«, 
happens  that  the  patient  is  much  alarmed  as  to  his 
condition,  we  may  quiet  his  fears  by  assuring  him 
that,  beyond  the  slight  amount  of  stiffness  caused  by  or  ill  effects, 
the  effusion,  no  ill  effects  are  likely  to  foUow. 

Serous  effusion  may,  however,  occur    quite   inde-  a.  From  in- 
pendently  of  old  age,  from  inflammation  of  the  con-  Jj?°*^ 
junctiva,  or  of  the  neighbouring  structures,  or  from  dropsy, 
remote  causes — as,  for  instance,  disease  of  the  heart 
or  kidneys.     Excluding  these    cases,  simple    serous 
effusion  is  a  matter  of  little  or  no  consequence :   it 
generally  appears  suddenly,  and  slight  pressure  over 
the  lids  by  means  of  a  compress  and  banda^^  q».ws^<^  kv^^ 
it  to  disappear  after  a  few  houia.    ^\iox]X^  \iJ&i  ^xftjMaa.^^*^^''**^' 
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be  T6T7  ooiLsiderable,  we  may  puncture  the  jellj-Iike 
mass  with  a  needle,  and  allow  the  serum  to  esoape, 
■obseqaenily  applying  a  pad  and  bandage  oyer  the 
eye. 

Effusion  of  Blooi>  may  take  place  into  the  con- 
nective tissue  of  the  conjiinctiva»  either  as  the  result 
of  a  blow  or  from  violent  straining — as,  for  instance, 
in  whooping-cough.  It  occurs  likewise  from  fract|ire 
of  the  bones  of  uie  orbit,  and  in  fact  from  any  cause 
by  which  the  bloodvossels  of  the  part  are  ruptured. 
The  effused  blood  is  at  first  of  a  deep  red  ooloor, 
usually  disposed  in  blotches  of  greater  or  less  extent 
beneath  the  conjunctiva,  often  encircling  the  cornea ; 
as  it  becomes  absorbed,  various  hues  of  discoloration 
are  produced.  It  occasionally  happens  that  the  mucous 
membrane  is  slightly  raised  from  its  normal  position 
by  a  clot  of  blood  of  this  kind :  under  any  oircum- 
stances,  it  presents  a  very  unsightly  appearance,  and 
we  are  generally  applied  to  for  the  rehef  of  the  dis- 
figurement, rather  than  of  the  pain  or  inconvenience 
wnich  it  causes. 

Blood  effused  in  this  situation  is  nsually  speedily 
absorbed,  and  the  process  may  be  generally  hastened 
by  applying  a  compress  and  bandage  over  the  eye. 
Should  the  effusion  depend  on  the  straining  efforts 
made  by  a  person  suffering  from  whooping-cough,  it  is 
not  likely  to  become  absorbed  nntil  the  violence  of  the 
fits  of  coughing  has  lessened ;  we  may,  however,  safely 
relieve  the  minds  of  friends  from  any  anxiety  they  9iay 
feel  as  to  the  ultimate  issue  of  the  case. 
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TUMOURS  OF  THE   CONJUNCTIVA. 

ExTOZOA  occasionally  grow  in  the  connective  tissue 
of  the  conjunctiva;  Hydatid  Cysts,*  and  Filaria,t 
have  been  met  with  in  this  situation. 

A  Polypus  may  spring  from  the  mucous  membrane 
of  the  conjunctiva,  appearing  generally  as  a  smaU 
tumour,  but  occasionally  increasing  to  the  size  of  a 
hazel-nut.  These  ^owths  are  usually  pedunculated, 
and  of  a  li^ht  pinkish  colour,  eofb,  and  in  fact  present- 
ing precisely  tne  same  appearances  as  similar  forma- 


•  "Ophthalmic  Medicine  and  Surgery:'*  W.  Jones,  p.  686 
Srd  edit.         t  "  Aanalea  d'Oc^\sl^M«>;'  t.  x.v.  ^,  133, 
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tions  in  the  noBtrils  or  other  parts  of  the  body,  with 
which  also  they  are  identical  in  stmcture.  Polypi  in 
this  situation  canse  the  patient  no  pain  or  incon- 
venience, unless  they  attain  a  considerable  bulk.  They 
may  be  removed  with  a  pair  of  scissors,  being  snipped  EmUj 
oif  together  with  a  fold  of  the  conjunctiva  from  which  "™<>^«^« 
they  grow. 

Fatty  Tumoubs  of  small  size  sometimes  spring  from  Patty  Tu- 
the  connective  tissue  of  the  orbital  conjunctiva.   These  ^^^^^ 
tumours  have  a  yellow,  unctuous  appearance,  and 
seldom  cause  any  pain  or  inconvenience  to  the  patient 
except  from  their  size  and  unsightly  appearance.  There 
is  no  difficulty  in  removing  tnem  :  tne  tumour  must  mutt  be 
be  seized  with  a  pair  of  forceps,  and  cut  away  with  a  '•™®^®<*' 
fold  of  the  conjunctiva  from  which  it  springs.    The 
eye  should  subsequently  be  kept  closed  with  a  pad 
and  bandage,  till  the  wound  in  the  conjunctiva  nas 
healed. 

Wakts  op  the  Conjunctiva  are  occasionally  met  Waits. 
with.  They  usually  grow  from  the  surface  of  the 
mucous  membrane,  near  the  margin  of  the  cornea,  and 
are  of  a  greyish  colour.  Their  surface  is  smooth,  and 
a  few  fine  hairs  may  usually  be  seen  growing  from 
them. 

These  small  tumours  should  be  removed,  and  a  por-  To  be  re- 
tion  of  the  conjunctiva  from  which  they  grow  should  °»o^«d' 
be  included  in  the  incision,  otherwise  they  are  almost 
sure  to  return. 

Cysts  op  the  Conjunctiva  are  rarely  met  with ;  they  Ctsts. 
are  seldom  larger  than  a  pea,  and  their  semi-trans- 
parent appearance,  particularly  when  examined  by 
oblique  lignt,  at  once  indicates  their  nature.    These 
cysts  have  been  known  to  contain  hydatids. 

A  cyst  growing  in  this  situation  should  be  com-  Should  be 
pletely  removed,  together  vnth  a  fold  of  the  conjunctiva  "«»<>'•<*• 
irom  which  it  grows. 

Epithelioma  of  the  conjunctiva  rarely  commences  on  EnTss- 
the  mucous  membrane  of  the  globe  of  the  eye,  but  has  "**^^' 
in  many  instances  been  known  to  spring  from  the  con- 
nective tissue  of  the  palpebral  conjunctiva.  I  have 
already  described  the  leadmg  symptoms  of  this  form  of 
disease  when  discussing  the  anections  of  the  eyelids, 
and  it  will  therefore  be  unnecessary  for  me  to  enter 
further  on  the  subject  at  present. 

Cancer. — Medullary  and  me\aao\i\Q  ^^\«^3a  c/acsd^- ^w&^v^ 
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sionally  spring  from  the  conjunctiva.    Several  cases  of 
the  kind  are  recorded  by  M.  Wecker.* 

Diseases  op  the  Caruncle. — The  caruncula  lachry- 
malis  is  a  small,  reddish,  conical  body,  situated  at  the 
inner  canthus  of  the  eye.  It  is  composed  of  a  mass 
of  Meibomian  glands,  and  is  covered  by  a  continua- 
tion of  the  conjunctiva.  A  few  fine  hairs  grow  from  its 
surface. 

The  caruncle  participates  in  all  the  affections  to 
which  the  conjunctiva  is  subject,  and  in  some  few  cases 
it  becomes  chronically  enlarged,  looking  like  a  small 
mass  of  florid  granulations  springing  from  the  inner 
angle  of  the  eve.  Under  these  circumstances  it  ma^ 
ez^nd  itself  Behind  the  upper  and  lower  lids,  and  if 
touched  is  apt  to  bleed. 

Tincture  of  opium  applied  to  the  enlarged  gland 
every  day,  by  means  of  a  camers-hair  pencil,  usually 
effects  a  cure  in  such  cases  ;  or  it  may  be  necessary  Uy 
smear  it  with  sulphate  of  copper.  It  is  not  advisable 
if  it  can  be  avoided  to  excise  the  superfluous  growth, 
because,  should  the  caruncle  subsequently  become 
atrophied,  the  lachrymal  puncta  are  displacea  inwards, 
and  troublesome  epiphora,  with  its  consequences, 
occurs. 

A  polypus  springing  from  the  caruncle  should  be 
snipped  off  with  a  pair  of  scissors,  and  the  surface  from 
which  it  grew  touched  with  caustic ;  a  little  bleeding 
is  apt  to  occur  after  this  operation,  but  a  sponge 
pressed  firmly  over  the  comer  of  the  eye  for  a  few 
minutes  will  stop  the  heemorrhage. 


•  "  Maladies  des  Yeux,"  torn.  i.  p.  199.  See  also  a  case  in 
"  Handy-Book  of  Opbthalmic  Surgery, "  by  J.  Z.  Laurence  and 
B.  C.  Moon,  p.  60. 


CHAPTER  VIIL 

DISEASES  OF  THE  COBNEA. 

Oeneral  pathology — Vascular  opacity — Keratitis — Ke- 
ratitis  punctata — Acute  suppurative  keratitis — 8ub' 
acute  —  Ulceration  —  Hemva  —  Staphyloma  —  Fis- 
tula—  Opacities — Gonical  cornea — Spherical,  pel- 
lucid protrusion  of  cornea — Injuries  of  the  cornea^ 
Abrasions  —  Contusions  —  Penetrating  wounds  — 
Foreign  bodies — Arcus  senilis — Tumours. 

Before  commencing  the  consideration  of  the  yarions  Gbitbkal 
diseases  of  the  cornea,  it  will  be  well  to  take  a  general  J|JJ  J®" 
view  of  the  pathological  changes  to  which  it  is  liable. 

The  cornea  we  know  to  be  a  non-vascolar  structure ; 
and  formerly,  when  hypersemia  was  regarded  as  the 
first  and  most  essential  step  in  inflammation,  it  was 
difficalt  to  see  how  the  cornea  could  be  the  seat  of  it. 
But  now  that  we  have  learned  to  look  rather  to  the 
elements  of  a  tissue  as  the  point  of  departure  for  in- 
flammatory changes,  and  to  regard  vascularity  and 
hyperadmia,  however  important,  as  accessory  pheno- 
mena, the  cornea  becomes  one  of  the  most  appropriate 
tissues  for  the  study  and  illustration  of  the  modem 
doctrines  of  cellular  pathology. 

Inflammatory  changes,  then,  begin  in  the  cornea,  as  Nfttare  of 
in  other  parts,  with  a  rapid  multiplication  of  the  {jj^™"*" 
cellular  elements  of  the  tissue,  and  the  migration  of  okangw. 
Ieuooc3rtes  from  the  neighbouring  vessels.     In  slighter 
cases  this  process  may  be  superficial,  and  limited  to 
the  epithehal  layers;    but  in  severer  ones  the  cor- 
puscles of  the  proper  corneal  tissue,  beneath  the  ante- 
rior elastic  lamma,  take  {»art  in  the  proliferaAioxL.  ^^N;^ 
multiplioation  of  cellular  elemeii^A,  ca.\2kist  m  ^i^^i^  ^^'^ 
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thelial  or  deeper  layers,  or  botli  together  with  corre- 
sponding changes  in  the  intercellular  material,  are  the 
principcu  causes  of  the  opacity  which  marks  the  early 
stages  of  what  we  must  still  call  inflammation  of  the 
cornea.  This  opacity  may  amount  either  to  a  super- 
ficial haziness  irom  a  ground-^lass  surface,  or  it  may 
be  of  a  deeper  interstitial  kmd.  The  new,  dense, 
opaque  formations  of  "  pannus"  or  vascular  opacity 
of  the  cornea,  are  refemble  to  the  development  from 
cellular  elements  of  a  kind  of  connective  tissue. 

In  all  cases  the  formation  of  vessels  is  secondary, 
and  takes  place  chiefly  by  extension  from  the  vascular 
textures  around.  It  has  been  traced  to  the  trans- 
formation of  fusiform  cells  near  the  margin  of  the 
cornea,  and  their  coalescence  with  similar  structures 
in  the  conjunctiva. 

Lastlj,  the  formation  of  pus,  as  in  suppuration  else- 
where, IS  due  to  a  rapid  production  of  cells  of  a  lower 
grade,  and  the  degeneration  and  deliquescence  of  the 
intercellular  substance,  together  with  the  appearance 
of  numerous  leucocvtes  from  the  surrounding  blood- 
vessels ;  these  cellular  elements  may  escape  from  the 
surface,  as  in  ulceration,  or  be  confined  between  the 
corneal  lamella;,  and  constitute  an  abscess. 

Pannus,  or  Vasculab  Opacity  op  the  Cornea. — 
Although  pannus  may  be  the  result  of  keratitis, 
the  distinction  between  these  two  afiections  of  the 
cornea  is  obvious  enough,  for  in  pannus  the  cornea  is 
nsually  uniformly  opaque,  as  though  covered  with  an 
adventitious  coating,  and  the  vessels  branching  over 
it  are  large,  tortuous,  and  distinct  from  one  another, 
the  sclerotic  and  conjunctiva  being  only  slightly  con- 
gested. In  keratitis,  on  the  other  hand,  the  opacity 
of  the  cornea  is  partial  and  of  a  ground-glass  appear- 
ance, obviously  from  changes  in  the  corneal  tissue 
itself ;  the  cornea  is  surrounded,  to  a  greater  or  less 
extent,  by  a  zone  of  very  minute  vessels,  which 
advance  only  a  slight  distance  from  its  margin  to- 
wards the  centre.  The  sclerotic  zone  of  vessels  is 
also  well  marked  in  the  active  stage  of  the  disease, 
and  the  conjunctiva  is  more  or  less  congested. 

In  some  few  cases  of  keratitis,  large  tortuous 
vessels  extend  themselves  over  the  cornea,  but  in 
these  instances  the  invasion  is  generally  rapid,  bj 
veBseJiB  extending  from  \i)iQ  oon\\x\ic\i^^^\  tk<&  patient 
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complains  of  considerable  pain  in  the  eye,  and  ciliary 
neurosis,  and  the  cornea  is  uniformly  hazy.  As  the 
disease  becomes  chronic,  the  pain  subsides,  and  the 
congestion  of  the  sclerotic  and  conjunctiva  disappears, 
but  the  cornea  remains  opaque  and  vascular — ^m  fact, 
pannus  may  then  be  said  to  exist. 

Ulceration  of  the  cornea  may  give  rise  to  pannns ;  in  May  ftriie 
fdmost  all  instances  of  healing  ulcers,  a  vascular  band  ^J""^®"*" 
can  be  traced  from  one  or  more  points  of  the  circum-        ' 
ference  of  the  cornea,  extending  towards  the  ulcer; 
and  if  the  parts  remain  in  a  state  of  chronic  irritation 
for  some  time,  the  vascularity  of  the  cornea  may  con- 
tinue, especially  if  that  portion  of  it  formerly  occupied 
by  the  ulcer  remains  uneven,  and  therefore  a  source  of 
irritation. 

But  inflammation  and  ulceration  of   the  corneal  more  often 
tissue  are  by  no  means  the  most  frequent  causes  of  Jju£[*°*" 
pannus;   vascular  opacity  of  the  cornea  more  often 
arises  from  the  effects  of  chronic  granular  conjunc- 
tivitis, the  palpebral  surface  of  the  conjunctiva  having 
been  rendered  uneven  from  the  cicatricial  tissue  which 
has  formed,  and  being  a  source  of  constant  irritation 
as  it  traverses  the  cornea  in  the  movements  of  the 
parts.      Under  these    circumstances,  the  superficial 
uiyers  of  the  cornea  often  become  opaque,  and  large 
tortuous  vessels  ^n*adually  extend  themselves  over  its 
surface.    The  thickness  of  this  vascular  layer  will  of  Density  of 
course  vary  in  different  cases ;  in  some  instances  it  is  JJIJJJ^ 
BO  dense  that  even  the  outline  of  the  cornea  cannot  be 
distinguished  from  the  sclerotic,  while  in  others,  the 
iris  and  pupil  may  be  dimly  visible  through  the  semi- 
opaque  and  vascular  cornea. 

Pannus  sometimes  occurs  as  a  sequence  of  suppu-  other 
rative  or  diphtheritic  conjunctivitis,  depending,  as  in  *»«■•■• 
the  last  case,  on  the  destructive  changes  which  have 
taken  place  in  the  palpebral  conjunctiva.  The  same 
result  may  follow  the  prolonged  action  of  any  other 
mechanical  irritant— as,  for  example,  inverted  eye- 
lashes, whether  arising  from  trichiasis  or  entropium. 

The  Treatment  of  vascular  opacity  of  the  cornea  will  iwoImmi, 
naturally  depend  very  much  upon  the  cause  of  the 
disease;   for  instance,  if  arising  from  trichiasis,  or 
entropium,  the  inverted  cilia  or  margin  of  the  lids 
must  be  either  removed,  or  restored  to  their  wotxcksiSL 
position,  before  we  can  hope  to  oyercomA  ^i*ickft  d^ARAaA\^^» 
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and  if  i^e  can  only  sncceed  in  getting  rid  of  the 
source  of  irritation,  we  shall  have  eveiy  reason  to 
expect  that  the  state  of  the  cornea  wiU  rapidly  improve 
of  itself. 

In  many  instances  of  jmnntis,  consequent  on  granular 
or  diphtheritic  conjunctivitis,  the  contraction  of  the 
cicatricial  tissue  following  these  affections  of  the  eye 
shortens  the  lids  from  side  to  side,  so  that  thev  press 
unduly  and  irregularly  against  the  eyeball ;  this,  to- 
gether with  the  rougnness  of  their  surfaces,  makes 
them  act  somewhat  like  a  rasp  against  the  cornea 
during  the  movements  of  the  eyelids.  Under  these 
circumstances  we  must  endeavour,  in  the  first  place,  to 
correct  this  shortening  of  the  eyelids,  and  for  tnis  pur- 
pose it  will  be  necessary  to  divide  the  external  commis- 
sure as  described  at  p.  108.  By  this  proceeding  we  not 
only  elongate  the  palpebral  fissure,  and  directly  relieve 
the  pressure  exerted  by  the  contracted  eyelid  on  the 
cornea,  but  having  divided  some  of  the  fibres  of  the 
orbicularis  muscle,  we  weaken  its  action,  and  this  again 
tends  to  lessen  the  pressure  of  the  lids  on  the  eye. 
Provided  we  can,  by  tnis  simple  proceeding,  sufficiently 
relieve  the  friction  of  the  palpebral  conjunctiva  again^ 
the  diseased  cornea,  the  pannus  wiU  probably  dis- 
appear to  a  very  great  extent  without  further  treat- 
ment; this  desirable  result  is,  however,  frequently 
materially  hastened  if  tannin  be  dusted  freely  over  the 
cornea  every  morning,  until  the  opacity  of  the  cornea 
diminishes,  when  the  tannin  may  be  used  every  three 
or  four  days. 

Supposing,  however,  that  no  favourable  results  fol- 
low this  treatment,  or  that  the  condition  is  due  to 
some  other  cause  than  contraction  of  the  eyelids,  we 
may  stiU  hope  to  improve  the  state  of  the  cornea,  by 
inducing  purulent  inflammation  in  the  diseased  eye. 
The  more  vascular  the  cornea,  the  less  danger  is  there 
of  the  suppurative  infiammation  being  followed  by 
ulceration. 

The  state  of  the  patient's  general  health  should  be 
attended  to  before  submitting  him  to  this  plan  of 
treatment,  for  if  he  happens  to  be  in  a  weak  condition, 
sloughing  of  the  cornea  is  more  apt  to  occur. 

There  is  seldom  any  difficiilty  in  exciting  purulent 

infiammation  in  the  diseased  eye;  but  in  some  few 

inatanceB  the  coninncUva  hoA  been    so  completely 
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altered  in  character,  after  long-continiied  granular 
oonmnctiyitis,  that  I  have  been  obliged  to  inoculate  it 
witn  pus  on  several  occasions  before  I  could  succeed  in 
establishing  purulent  inflammation. 

The  pus  employed  for  inoculation  may  be  taken  from 
the  eye  of  another  person,  suffering  from  purulent  con- 
junctivitis, or  gonorrhoeal  matter  may  be  used.  It 
should  be  placed  on  the  everted  lower  lid,  and  a  few 
slight  punctures  in  the  conjunctiva  be  made  with  the 
pomt  of  the  lancet,  so  as  to  insure  the  grafting  of  the 
matter.  In  the  course  of  thirty-six  hours  the  con- 
tagion begins  to  grow  rapidly,  causing  first  irritation 
and  inflammation,  followed  by  purulent  discharge. 

So  long  as  the  cornea  remains  free  from  ulceration  Let  inflsm. 
we  may  allow  the  inflammatory  process  to  run  its  ™»*ion "»» 

•11  Ai  1  11  -Ti*  its  OOttTM. 

course,  simply  keepmg  the  eye  scrupulously  clean.  If 
ulceration  of  the  cornea  supervenes  during  the  i>rogress 
of  the  disease,  we  must  resort  to  the  use  of  the  dilute 
caustic  pencil,  strictly  following  out  the  treatment  re- 
commended in  cases  of  purulent  conjunctivitis.  It  is 
interesting  to  watch  the  effectd  of  the  inflammatory 
process  on  old-standing  vascular  opacities  of  the 
oomea;  they  often  improve  remarkably  as  the  suppu- 
rative action  subsides,  and  ultimately  the  patient  may 
regain  some  amount  of  vision. 

After  the  inflammation  has  entirely  passed  away..  Cbiorine 
chlorine  water  may  with  advantage  be  dropped  into  !<>*><»• 
the  eye  three  or  four  times  a  day :  it  appears  to  act  as 
a  mild  stimulant,  and  is  certainly  a  useful  remedy  in 
cases  of  this  kind. 

M.  Wecker  recommends  the  application  for  two  Hot  com- 
hours,  morning  and  evening,  of  hot  compresses  to  an  P"«««^ 
eye  affected  with  pannus;   the  inflammatory  action 
inns  induced,  being,  in  bis  opinion,  usually  sufficient  to 
destroy  the  pannus.     Doubtless  we  can  better  control 
the  suppurative  action  when  excited  in  this  way,  than 
if  produced  by  purulent  matter;    but  the  latter  is 
nevertheless  the  preferable  plan  to  adopt  when  the  Prafemble 
patient  is  in  tolerably  good  health,  and  the  cornea  is  ^  ''"P^aT" 
covered  by  a  considerable  number  of  vessels.    Among  )J^SL 
weak  and  sickly  people,  and  when  the  pannus  is  not 
particularly  vascular,  it  may  be  advisaole  to  employ 
the  hot  compresses,  or  to  smear  the  conjunctiva  over 
with  a  crystal  of  sulphate  of  copper  every  other  da^^^^^^v^.^p^^. 
in  this  way  exciting  a  mild  oad  msixvvb^ea^^  Iq^txh  <ii. 
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Bnppnration.  Powdered  snlpbate  of  soda,  sprinkled 
over  the  snrface  of  the  cornea  every  day,  has  not  been 
followed  by  the  improvement  we  were  led  to  expect 
from  its  use,  at  least  among  the  patients  under  my 
care ;  but,  as  I  have  before  remarked,  tannin  used  in 
this  way  has  in  my  hands  often  proved  of  service. 

Anotner  plan  recommended  for  the  cure  of  vascular 
opacity  of  the  cornea,  is  to  excise  a  band  of  conjunc- 
tiva and  subconjunctival  tissue  about  the  eighth  of 
an  inch  broad,  extending  entirely  round  the  circum- 
ference of  the  cornea,  so  as  to  cut  off  the  communica- 
tion between  the  vessels  of  the  conjunctiva  and  those 
AuMjonot  covering  the  cornea.*  This  treatment  is  not  to  be 
*  '  relied  on  alone;  it  is  useful  when  combined  with 
purulent  inoculation,  but  will  not  suffice  of  itself  to 
improve  a  case  of  pannus.  Formerly,  it  was  the  prac- 
tice, after  incising  the  conjunctiva  as  above  described, 
to  smear  the  wound  over  with  nitrate  of  silver,  but 
this  plan  of  treatment  has  not,  as  a  general  rule,  been 
found  successful,  and  its  results  are  not  to  be  com- 
pared to  those  obtained  by  purulent  inoculation.f 

To  sum  up  then :  as  a  general  rule,  among  robust 
and  healthy  patients  suffering  from  pannus,  after 
every  mechanical  cause  of  irritation,  such  as  contrac- 
tion of  the  lids,  trichiasis,  or  entropium,  has  been 
removed,  the  diseased  eye  should  be  inoculated  with 
purulent  matter.    In  debilitated  subjects,  or  when  the 

E annus  is  not  very  vascular,  instead  of  inoculation, 
ot  compresses  must  be  applied  to  the  eyes  for  two 
hours,  night  and  morning ;  or  sulphate  of  copper  may 
be  smeared  over  the  conjunctiva  until  suppurative 
inflammation  has  been  excited.  The  disease  may  then 
be  allowed  to  run  its  course,  care  being  necessary, 
however,  to  prevent  it  advancing  to  such  an  extent  as 
to  endanger  the  vitality  of  the  comoa. 

KBBATniB.       Kebatitis,  Diffuse  Cobneitis,  or  Ikflakmation  of 

Patiiologj.    the  Cornea,  appears  to  arise,  either  from  a  primary 

perversion  in  the  cellular  elements  of  the  tissue,  or  else 


Beeam^  of 
treatment. 


^  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  23;  Bader  on 
Byndectomy. 

t  Ophthalmie  Hospital  Reports,  vol.  iv.  p.  65 :  Case  of  Vascular 
Cornea  and  Qranular  Lids,  by  Mr.  G.  Lawson.  One  eye  treated 
by  inoculation,  and  the  other  by  peritomy. 
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firom  some  defect  in  the  supply  of  nntrient  materials 
by  the  blood.  However  this  may  be,  we  find  that  in 
keratitis  the  transparent  structure  of  the  cornea  is 
partiall]^  converted,  by  molecular  and  fatty  degenera- 
tion of  its  elementary  structures,  into  a  semi-opaque 
materia].  The  nature  of  these  changes  has  already 
been  referred  to  in  the  introductory  remarks  at  the 
commencement  of  this  chapter.  As  a  general  rule, 
keratitis  affects  both  eyes,  it  may  be  at  the  same  time, 
or  consecutively. 

Symptoms. — ^The  characteristic  features  of  the  affec-  Opsoity, 
tjon  are  briefly  these  :  the  cornea  presents  an  opaque  JJ^tllS 
appearance,  either  throughout  its  whole  extent,  or  in 
parts ;  the  remainder  bemg  transparent.     Under  any 
circumstances,  the  disease  is  usually  more  advanced 
in  one  part  of  the  cornea  than  anotner.     It  generally 
commences  towards   the  circumference   and   spreads 
inwards,  but  as  it  advances,  the  part  first  attacked 
may  become  transparent,  while  the  centre  of  the  cornea 
grows  hazy.    The  diseased  portion  of  the  cornea  is  not  Gronnd- 
only  onaque,  but  its  surface  is  no  longer  smooth,  it  0*»»  »«'- 
resembles  in  appearance  a  piece  of  ground  glass.    This  *"** 
nneven  condition  of  the  anterior  layer  of  the  cornea  is 
best  seen  by  the  lateral  method  of  illumination,  and  in 
fact,  unless  examined  in  this  way,  may  be  overlooked. 
The  immediate  effect  of  these  structural  changes  is  to 
render  the  patient  more  or  less  blind,  by  interfering 
with  the  transmission  of  light  to  the  retina. 

In  the  active  stages  of  the  disease,  a  part,  if  not  the  Sclerotic 
whole  circumference  of  the  cornea,  is  surrounded  by  a  "*^^- 
25one  of  injected  subconjunctival  vessels,  similar  to  that 
seen  in  iritis.  In  addition  to  the  "  sclerotic  zone,"  in  very  VeswU  ex- 
many  cases  of  keratitis,  numerous  minute  vessels  ap-  !;S^ir*** 

•'.      . ,  -  p         •  •  •     1       X  iT         •         *^    come*. 

pear  m  the  cornea,  formmg  a  semicircle  at  the  circum- 
ference of  its  upper  or  lower  section,  or  it  may  be  forming 
an  entire  circle  round  the  cornea.  The  vessels  run  from 
the  margin,  for  about  the  eighth  of  an  inch  inwards, 
towards  the  centre  of  the  cornea.  By  the  unaided  eye, 
these  small  vessels  cannot  be  distinguished  from  one 
another,  and  the  part  appears  as  if  it  bad  been  stained 
with  a  narrow  band  of^  vermilion,  or  smeared  with 
blood.*  In  some  few  cases,  this  plexus  of  vessels  is 
prolonged  further  inwards  towards  the  centre  of  the 

**  Diseases  of  the  Eye,"  by  Dixon,  Srd  edition,  p.  88. 

& 
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cornea,  in  whicli  case  the  patient  nsnally  complains 
mnch  of  intolerance  of  light  and  sapra-orbital  pain. 

The  amount  of  vascularity  of  the  subconjunctival  tis- 
sue and  cornea,  will  vary  with  the  intensity  and  progress 
of  the  keratitis.  In  subacute  and  chronic  cases  these 
symptoms  may  be  wholly  wanting ;  nevertheless  the 
cornea  presents  the  peculiar  ground-glass  appearance  of 
keratitis;  this  condition  of  the  parts  is  particularly 
noticeable  in  instances  of  inherited  syphilitic  keratitis. 
In  the  more  acute  cases  the  orbital  conjunctiva  is  con- 
gested. 

The  patient  may  complain  of  lachrymation,  an^ 
some  intolerance  of  light,  but  he  is  most  solicitous 
about  the  haziness  of  vision,  of  which  he  becomes 
painfully  conscious  if  the  opacity  extend  to  the  centre 
of  the  cornea.  It  is  surprising  what  a  complete  im- 
pediment to  useful  sight,  even  a  slightly  nebulous 
state  of  the  cornea  may  prove,  if  situated  directly  in 
the  axis  of  vision ;  and  the  alarm  of  the  patient,  so  long 
as  the  dimness  of  vision  continues,  though  groundless, 
is  very  natural. 

Intolerance  of  light  and  lachrymation  are  not  pro- 
minent features  in  keratitis,  so  long  as  the  epithelial 
layer  of  the  cornea  is  but  slightly  affected ;  if  these 
cells  become  entirely  destroyed,  and  the  peripheral 
distribution  of  the  nerves  exposed,  not  only  does  the 
patient  suffer  from  photophobia,  but  complains  also 
of  considerable  pain  in  the  eye,  and  ciliary  neurosis. 
These,  however,  are  exceptional  cases :  keratitis,  as  a 
general  rule,  is  not  characterized  by  pain  or  great  in- 
tolerance of  light,  but  chiefly  by  dimness  of  vision 
occasioned  by  tne  hazy  state  of  the  cornea. 

The  natural  tendency  of  keratitis  is  to  terminate  in 
recovery,  although  the  process  is  frequently  a  very 
tedious  one,  eirtending  over  a  period  of  several 
PrognoaiB.  months,  the  disorder  often  attacking  first  one  eye 
and  then  the  other  before  it  finally  subsides,  and  we 
should  warn  our  patients  of  this  before  imdertaking 
the  charge  of  the  case ;  nor  can  we  overlook  the  fact 
that  in  neglected  instances  of  keratitis  the  iris  may 
become  involved,  and  the  danger  be  only  discovered 
after  the  cornea  has  cleared.  We  maj  suspect  danger 
of  this  description,  or  even  the  extension  of  the  disease 
to  the  choroid,  if  during  an  attack  of  apparent  keratitis 
the  j)atient  complains  of  much  ciliary  neuralgia,  pain 
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on  pressure  over  the  ciliary  body,  and  photopliobia. 
Onr  prognosis  will  of  course  be  ^r  from  fayourable 
tinder  such  circumstances ;  but  unless  in  complicated 
cases,  the  ^eater  number  of  instances  of  the  form 
of  keratitis  we  are  now  considering  make  good  re- 
coveries. 

The  disease  is  met  with  among  people  of  all  ages  Oaoaes. 
and  classes,  but  the  majority  of  cases  occur  among 
young  and  sickly  children  :  I  shall  subsequently  refer 
more  particidarijr  to  instances  arising  from  inherited 
syphilis.  Keratitis  majr,  however,  come  on  quite  in- 
dependently of  any  specific  influences,  and  it  is  often 
difficult  to  assign  any  positive  cause  for  its  appear- 
ance ;  occasionally  it  is  a  consequence  of  irritation  by 
a  foreign  body  or  wound  of  the  cornea. 

Treatment — Bearing  in  mind  the  fact,  that  the  Tr«aiment, 
tendency  of  keratitis  is  to  get  well  of  itself,  we  need 
not  be  over-anxious  to  effect  a  cure.  This  remark  of 
course  applies  only  to  uncomplicated  cases,  if  other 
structures  besides  the  cornea  are  involved,  the  case 
must  be  treated  upon  principles  discussed  under  the 
headings  of  iritis,  irido-choroiditis,  and  so  on. 

Counter-irritation  in  the  form  of  an  issue  opened  in  Coonter- 
the  skin  of  the  temple,  or  a  succession  of  blisters  »™*^***"« 
established  in  this  situation,  are  doubtless  frequently 
most  serviceable,  and  hasten  the  reparative  process  in 
keratitis.  Indeed,  I  hardly  know  of  any  disease  of  the 
eye  which  appears  to  be  so  much  benefited  by  counter- 
irritation,  and  it  should  almost  invariably  form  a  part 
of  our  treatment. 

It  is  a  good  plan  to  drop  a  weak  solution  of  atropine  AtropiM. 
into  the  affected  eye,  so  as  to  keep  the  pupil  dilated ; 
by  this  means  we  diminish  the  secretion  of  aqueous, 
and  preserve  the  iris  at  rest — ^both  desirable  objects  in  B«rt. 
the  treatment  of  these  cases.  If  the  eye  is  irritable 
I  usually  order  my  patients  to  keep  it  closed  by  means 
of  a  pad  and  bandage,  applied  oyer  the  eyehds,  to  be 
worn  during  the  day,  but  discontinued  at  night.  No 
further  loccu  treatment  is  necessary. 

The   patient's    general   health    must  be  carefully  improre 
attended  to ;  tonics,   a   generous   dietary,   fresh  air,  ^'^•'•^ 
exercise,  and  often  stimumnts  are  demanded ;  leeches 
and  antiphlogistics  I  simply  mention,  in  order  that  I 
may  condemn  their  use  in  cases  of  keratitis. 

In  instances  arising  from  the  presence  of  «» lot^v^ 
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body  in  the  eye,  tlie  offending  snbstance  shonld  of 
conrse  be  removed.  If,  after  an  injnry,  there  should 
be  much  irritation  and  pain  in  the  eye,  cold  compresses 
may  be  kept  constantly  applied,  and  opium  is  often 
serviceable  m  allaying  irritation. 

Syphilitic  Keratitis,  Non -vascular  DrprusE  Cor- 
KBiTis. — I  have  still  to  make  a  few  remarks  upon  a 
special  variety  of  the  disease,  described  as  inherited 
syphilitic  keratitis.  We  are  indebted  to  Mr.  Hutchinson 
for  the  thorough  investigation  of  this  and  some  other 
forms  of  syphflitic  affection  of  the  eye.  From  a  large 
collection  of  clinical  material  he  has  been  enabled  to 
show,  that  the  majority  of  the  cases,  formerly  described 
as  "  strumous  "  and  "  interstitial "  comeitis,  are  of 
syphilitic  origin.*  The  following  case  affords  a  good 
illustration  of  the  origin  and  progress  of  this  affec- 
tion:— 

Jogender  Nath  Dey,  aged  sixteen,  was  brought  to 
the  Ophthalmic  Hospital  by  his  father,  on  the  2nd  of 
September,  suffering  from  syphilitic  keratitis.  The 
man  informed  me  he  had  had  five  children,  and  that 
seventeen  years  ago,  after  the  birth  of  his  eldest  son, 
he  contracted  syphilis.  There  seemed  no  reason  to 
doubt  that  he  then  had  chancre,  which  was  followed 
by  enlargement  of  the  glands  of  the  groins,  and  secon- 
dary symptoms.  Jo|cjender  was  bom  ayear  afterwards, 
and  inherited  the  disease  from  which  his  father  was 
suffering.  I  had  an  opportunity  of  examining  his 
elder  brother ;  he  was  perfectly  free  from  any  trace  of 
the  syphilitic  taint ;  but  my  patient,  who  is  the  second 
son,  and  his  two  younger  brothers,  bore  evidence  of 
the  existence  of  the  disease  in  the  state  of  their  incisor 
teeth. 

Jogender  was  a  well -grown  and  remarkably  intelli- 

gent  lad ;  he  stated  that,  as  far  as  he  could  remember, 
e  had  enjoyed  uninterrupted  good  health  up  to  the 
present  time,  and  that  the  affection  of  the  eye  from 
which  he  was  suffering  commenced  about  six  weeks 
prior  to  his  coming  to  the  hospital.  In  the  first 
instance,  he  noticed  that  objects  neld  before  his  left 
eye  presented  a  hazy  appearance  ;  ultimately,  the  sight 
ot  the  right  eye  grew  dun  also,  so  that  he  is  now  nearly 


*  Ophthalmic  HotpUal  R^torts^  vol.  I  pp.  191  and  226;  and 
vol  u.  pp.  6i  and  258. 
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blind.  During  this  time  he  suffered  no  pain  or  incon- 
yenience  beyond  the  gradual  loss  of  vision. 

I  found  both  e^es  m  much  the  same  condition,  the  Oroimd. 
sclerotic  and  conjunctiva  being  perfectly  normal,  but  **•" 
the  cornea  presenting  the  ground-glass  appearance  of 
keratitis,  with  the  characteristic  zone  of  vessels  round 
its  margin :  and,  in  addition  to  this,  flocculent-looking 
spots,  of  a  whiter  hue  than  the  rest  of  the  hazy  cornea, 
were  scattered  throughout  its  substance. 

On  examining  this  boy's  teeth,  the  superior  incisors  Oharaote. 
were  found  to  be  widelj^  separated  from  each  other  ""^^  ***^ 
and  club-shaped,  their  thin  cutting  edges  being  notched 
in  the  manner  described  by  Mr.  Hutchinson  as  pathog- 
nomonic of  inherited  syphilis,  and  plainly  indicating 
the  primary  cause  of  the  disease  from  which  he  was 
suffering.    The  following  mixture  was  prescribed  : —     Trtatm^nt, 

Hydrarg.  bichlor grg*. 

Potas.  iodid. 5j* 

Aquse     ....•••.  3^^j* 

Half  an  ounce  to  be  taken  twice  a  day  after  meals. 
He  was  also  ordered  to  rub  a  drachm  of  mercurial  and 
belladonna  ointment  over  the  forehead  and  eyebrows 
for  twenty  minutes  every  night ;  blisters  were  applied 
to  the  temples;  and  lastly,  I  directed  him  to  take 
regular  exercise,  and  a  full  and  varied  diet. 

The  medicines  were  used  perseveringly ;  and  on  the 
20th  September,  the  report  states  that  the  left  cornea 
was  decidedly  less  opaque  than  at  the  commencement 
of  the  month.  The  mercurial  ointment  was  now  dis- 
continued, but  the  mixture  was  repeated.  On  the 
15th  of  October  his  eyes  were  very  much  better,  and 
the  iodide  of  iron  was  substituted  for  the  bichloride  of 
mercury.  A  month  later  both  cornea  were  perfectly  Beoorery 
transparent,  no  vestige  of  the  keratitis  remaining.        p«rf«o*. 

It  IS  hardly  necessary  for  me  to  mention,  that  when 
either  pareUt  has  been  affected  with  primary  or  secon- 
dary syphilis,  their  offspring  are  very  likely  to  inherit 
the  disease.  The  familv  history,  the  health  both  of 
parents  and  offspring,  the  particulars  of  previous  ill-  iwnoais 
nesses,  as  well  as  the  general  appearance  and  physiog-  byUstory. 
nomy  of  the  patient,  will  furnish  materials  on  which 
to  ground  our  diagnosis  in  su8p>ected  cases. 

£i  a  series  of  instances  of  kerati\Aa  waiim^  q^iq^^qsl* 


246  DISEASES  OF  THE  GOBNBA. 

rin^  tinder    these    circnmstances,    Mr.    Hutchinson 
noticed  a  peculiar  formation  of  the  incisor  teeth,  which 
By  mhi-      nltimatelj  led  him  to  the  conclusion,  that  their  con- 
litioUeth.     dition  might  be  relied  upon  as  an  important  test  of 
the  existence  of  inherited  syphilis.    A  few  delicate 
Kotolied       prominences  are  noticed  on  the  edges  of  the  central 
•nd  peggy     incisors :  these  gradually  wear  away  after  the  child 
^"*^"*        has  used  them  for  a  time,  and  the  free  border  of  the 
tooth  then  becomes  curved.    A  very  common  appear- 
ance of  the  syphilitic  incisors  is  where  some  are  notched 
and  others  conical  or  peggy.    These  are  the  permanent 
teeth ;  in  the  case  of  the  temporary  set,  although  often 
misshapen,  irregular,  and  decaying,  these  characteristic 
forms  are  not  apparent. 

Jogender  Nath  Dey's  teeth  were  notched  and  irre- 
gular, and  so  were  his  younger  brothers* ;  but  it  was 
rather  the  condition  of  my  patient's  eyes  which  led  me 
at  once  to  suspect  that  the  Keratitis  from  which  he  was 
suffering  was  syphilitic.  In  non-specific  inflammation 
of  the  cornea,  it  is  by  no  means  an  uncommon  thing 
to  see  a  portion  of  its  laminated  structure  remaining 
transparent,  while  other  parts  present  a  ground-glass 
Ohftncfce-  appearance.  This  is  also  the  case  in  sypnilitic  kera- 
rutw  patohy  ^j^^g .  jj^j^  |jj  ^jjjg  form  of  disease  the  hazy  cornea  is 

always  dotted  over  with  patches  of  a  denser  opacity 
than  that  of  the  rest  of  the  inflamed  tissue,  unless  the 
case  be  near  recovery,  when  the  white  spots  gradually 
disappear,  and  the  cornea  ultimately  resumes  its  usual 
transparency.* 

The  average    duration    of   syphilitic  keratitis,    if 
brought  early  under  treatment,  does  not  exceed  three 
or  four  months,  and  sometimes  it  may  disappear  in 
Ulceration     even  a  shorter  period.     Unless  in   neglected  cases, 
**"•  among  poor  and  ill-fed  people,  ulceration  of  the  cornea 

is  by  no  means  a  common  sequence  of  keratitis.  The 
majority  of  cases  certainly  recover  (unless  complicated 
with  iritis  or  irido-choroiaitis),  although  if  the  process 
of  cure  be  left  entirely  to  Nature,  it  may  take  a  very 
long  time  before  the  diseased  action  subsides ;  on  the 
other  hand,  if  assisted  by  appropriate  treatment,  a 
comparatively  speedy  recovery  may  be  expected. 


*  Ophthalmic  HoapittH  Jteporls,  vol.  i.  p.  282 :  Mr.  Huichiuson 
on  Syphilitic  Inflammation  oi  Cometu 
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It  is  rare  to  meet  with  an  instance  of  inherited  ^  <*f 
fljpliilitic  keratitis  occnrrin^  in  a  child  under  fonr  years  P*"*"*'*' 
of  age;  opacities  of  the  vitreons  and  lens  from  the 
same  canse  seldom  make  their  appearance  before  the 
adult  period  of  life.  Inherited  syphilitic  iritis,  on  the 
other  hand,  generally  commences  when  the  infant  is  a 
few  months  old. 

The  TrecUment  of  syphilitic  keratitis  shonld  consist  TrMftwirf. 
principally  in  attending  to  the  patient's  general  health.  Attend  to 
aiid  keepmg  his  system  in  good  workmg  order,  by  ^1^^ 
simple,  but  at  the  same  time,  nourishing  food,  with 
plenty  of  fresh  air  and  exercise.     ITie  affected  eye 
shonld  be  kept  at  rest  by  a  light  pad  of  cotton  wool 
and  a  bandage. 

With  regard  to  drugs,  I  believe  that  mercury  may  be  Mercury 
judiciously  used  for  the  alleviation  of  this   disease.  JJ^JoaT 
The  best  mode  of  applying  it  in  these  cases  is  by  in- 
nnction,  the  mercurial  ointment  being  rubbed  into  the 
thighs  and  armpits  twice  a  week  for  twenty  minutes 
at  a  time.     I  never  prescribe  mercury  internally  for 
children,  nor  do  I  find  it  necessary  to  push  the  treat- 
ment so  far  as  to  affect  the  gums.     In  robust  and 
healthy  patients,  therefore,  suffering  from  syphilitic 
keratitis,  begin  at  once  with  a  course  of  mercui-y,  and 
carry  it  on  for  four  or  five  months,  whether  the  oisease 
of  the  eye  be  cured  or  not.     Sickly  children,  however, 
cannot  undergo  this  treatment,  and  cod-liver  oil  and  Cod-UTer 
iodide  of  iron,  with  occasional  doses  of  hydrarg.  c.  creta,  ®*^»  **• 
quinine,  and  soda,  must  be  substituted  for  mercury. 

If  there  be  no  congestion  of  the  vessels  of  the  sclerotic  iodine 
or  conjunctiva,  a  solution,  consisting  of  two  grains  of  ^^^on, 
iodide  to  an  ounce  of  water,  may  with  advantage  be 
dropped  into  the  eye  twice  a  day.     In  almost  all  cases, 
an  issue  opened  in  the  skin  of  the  temple  will  prove  iseaea  mj 
serviceable.     A  bit  of  the  integument  being  nipped  «ffl<»ciou«. 
up  between  the  finger  and  thumb,  a  needle  with  a  few 
threads  of  silk  is  passed  through  the  fold ;  the  thread 
is  then  tied  in  a  knot,  and  left  in  this  way  for  three 
weeks  or  a  month.     If  the  patient  or  frienas  object  to 
an  issue,  we  must  apply  a  series  of  small  blisters  over  Blisten. 
the  skin  of  the  temples,  but  they  are  not  so  efficacious 
as  the  seton. 

Keratitis  Punctata,  Keratite  Ponctu4e,  D<yrt«e>  "^-^^vtoc^. 
Keratitis,  are  terms  employed.  \>y  1&-  ^«55«at  ^tA"^"^^*** 


248 


DISEASES   OF   THE   CORNEA. 


Dei^nera- 
tioa  of  pos- 
terior epi- 
theliom. 


Aqneont 
torbid, 


not  in  ez- 


Come« 
weakened, 
ftnd  yield- 
ing. 


No  pain. 
Dim  Tiaion. 


Conges- 
tion. 


Dotted 
opaoitj. 


Mnddj 
aqaeoQi. 


other  writers  to  describe  an  affection  in  many  respects 
analofi^ous  to  "  Aqno-capsnlitis "  of  other  aatnors. 
Dotted  keratitis  is  by  no  means  a  common  form  of 
disease  ;  it  is  characterized  by  the  presence  of  a  number 
of  small  white  spots,  scattered  over  the  posterior  elastic 
lamina  of  the  cornea,  consisting  of  patches  of  degene- 
rated epithelium.  This  condition  of  the  cells  of  the 
posterior  elastic  lamina  is  usually  complicated  with 
some  amount  of  general  haziness  of  the  cornea,  which, 
by  interfering  with  the  passage  of  li^ht  to  the  retina, 
renders  the  patient's  sight  very  imperfect.  The  opaque 
epithelial  cells  are  shed  from  time  to  time,  and  may 
sometimes  be  seen  floating  about  in  the  aqueous,  which 
becomes,  in  consequence,  more  or  less  turbid. 

Although  the  natural  convexity  of  the  cornea  may 
be  somewhat  augmented,  it  does  not  appear  that  the 
aqueous  is  secreted  in  abnormal  quantity,  the  altered 
curvature  being  due  to  structural  impairment  of  the 
cornea ;  the  tough  posterior  elastic  lamina,  and  pro- 
bably the  laminated  tissue,  opposing  less  resistance  to 
the  aistending  force  of  the  ac^ueous  when  affected  with 
this  form  of  disease.  This  view  is  further  confirmed 
by  the  fact,  that  the  tension  of  the  eyeball  is  not  in- 
creased in  an  uncomplicated  instance  of  dotted  kerati- 
tis, which  would  be  the  case  if  there  were  an  excessive 
secretion  of  aqueous  humour. 

TJi^  symptoms  to  which  keratitis  punctata  g^ves 
rise  are  seldom  of  an  active  kind — that  is,  the  patient 
suffers  from  only  slight  pain  in  the  affected  eye,  and 
dimness  of  vision  caused  by  the  opaque  condition  of 
the  cornea. 

On  examining  the  eye,  we  notice,  during  the  active 
stage  of  the  disease,  a  zone  of  congested  subconjunc- 
tival vessels  surrounding  the  cornea,  and  usually  there 
is  a  considerable  amount  of  conjunctival  congestion > 
There  will  generally  be  no  difficulty  in  detecting  the 
presence  of  the  opaque  patches  of  fatty  epithelium  on 
the  posterior  surface  of  the  cornea ;  they  are,  however, 
best  seen  by  means  of  transmitted  light,  and  when  the 
opacities  are  very  faint,  it  may  only  be  possible  to 
make  them  apparent  in  this  way.  The  aqueous  will 
appear  somewhat  muddy,  and  flakes  of  degenerated 
epithelium  are  occasionally  seen  floating  about  in  it ; 
some  of  these  may  be  deposited  on  the  iris,  giving  it  a 
BpecMed  appearanoe. 
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From  the  connexions  of  the  posterior  elastic  lamina, 
it  is  evident  that  disease  of  this  stmctare  is  likely  to 
spread  to  the  iris  and  ciliair  body,  and  in  practice  we 
mid  that  such  is  occasionally  the  case.  Under  these  Eztamioii 
circumstances  we  have,  superadded  to  the  abnormal  to  iris, 
state  of  the  cornea,  symptoms  indicative  of  disease 
of  the  deeper  structures  of  the  eye,  such  as  increased 
tension  of  the  globe,  pain  in  the  eye,  and  ciliary  neu- 
rosis, intolerance  of  light,  and  inability  on  the  part  of 
the  iris  to  respond  to  its  natural  stimulus,  or  to  the 
action  of  mydriatics ;  but  in  uncomplicated  cases  of 
keratitis  punctata,  none  of  these  symptoms  are 
present. 

Keratitis  punctata  is  most  frequently    met  with  Often  wj- 
among  children,   particularly  those  suffering  from  a  pWlitk. 
syphilitic  or  scrofulous  diathesis.*  It  generally  attacks 
both  eyes,  sometimes  simultaneously,  but  more  often 
consecutively. 

The  ordinary  course  of  this  form  of  keratitis  is  to-  Proffnotu 
wards  recovery,  unless   complications  arise  as  above  8°^ 
indicated;  the  cure,  however,  is  always  a  very  pro- 
longed one,  and  we  should  be  careful  not  to  give  a 
favourable  prognosis  until  we  are  quite  sure  that  the 
deep  structures  of  the  eye  are  unaffected. 

The  Treatment  of  this  form  of  disease  resolves  itself  Tr4aim0ni. 
into  the  use  of  very  much  the  same  means  as  those 
recommended   in   cases   of  ordinary  keratitis.     It  is 
generally  advisable  to  have  the  affected  eye  closed  with  Bett. 
a  pad  and  bandage,  and  atropine  should  be  applied  so  Atropine, 
as  to  keep  the  pupil  dilated.      In  syphilitic  cases,  cod- 
liver  oil,  iodide  of  potassium,  and  mild  mercurial  pre-  oi.  mor. 
parations  should  oe  employed.  •   In   the   majority  of  Pot.  iod. 
instances  of  non-specific  origin,  iron  and  quinine,  and  Tonlot. 
a  tonic  plan  of  treatment,  will  probably  hasten  the 
recovery ;  and  in  all  instances  of  this  disease  counter- 
irritation  is  most  valuable,  in  the  form  of  either  an 
issue  or  a  series  of  blisters  to  the  temple.     Should  iwaea. 
complications  arise,  such  as  iritis  or  irido-choroiditis, 


•  On  Syphilitic  Inflammation  of  the  Eye,  by  J.  Hutchinson, 
who  has  ably  elucidated  the  syphilitic  history  of  that  form  of 
the  affection  in  which  the  iris  participates,  and  which  is  more 
correctly  designated  as  kerato-iritis :  Ophihalmio  fio«]^itQl  Bft- 
portt,  vol.  i  p.  192,  and  vol.  ii.  p.  278. 
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they  must  be  managed  according  to  the  principles  of 
treatment  detailed  under  their  respective  headings. 

SupFUBATiYE  KERATITIS,  including  abscess  of  the 
cornea,  and  onyx,  may  be  conveniently  described 
under  two  heads,  the  acute  and  the  subacute. 

1.  Acute  Suppurative  Keratitis  is  attended  with 
considerable  and  often  violent  pain  in  the  affected  eye, 
extending  to  the  eyebrow  ana  temple.  The  patient 
complains  of  intolerance  of  light  and  epiphora;  the 
conjunctiva  is  usually  much  congested,  and  often  con- 
siderable chemosis  exists,  concealing  the  injected  zone 
of  vessels  which  surrounds  the  circumference  of  the 
cornea.  The  cornea  itself  is  hazy,  and  as  the  disease 
advances  suppuration  takes  place  in  its  laminated 
structure.  The  pus  thus  formed  may  escape  exter- 
nally, giving  rise  to  an  ulcer,  or  may  burst  into  the 
aqueous  chamber ;  or,  lastly,  it  may  gravitate  down- 
wards between  the  layers  of  the  cornea  to  its  inferior 
section,  forming  a  yellow  opaque  patch,  resembling  in 
form  and  size  the  white  mark  seen  at  the  root  of  the 
finger-nails,  and  hence  the  term  onyx.  The  superior 
border  of  this  collection  of  matter  is  convex,  and  being 
situated  between  the  layers  of  the  cornea,  it  does  not 
change  its  level  as  an  hypopion  does,  when  the  patient 
beads  his  head  over  on  one  side.  The  collection  of  pus 
resulting  from  this  form  of  keratitis  seldom  reaches  as 
high  as  a  line  corresponding  to  the  lower  margin  of  the 
pupil. 

The  formation  of  pus  occurs  as  frequently  in  the 
upper  as  in  the  lower  section  of  the  cornea ;  but  in 
eitner  case  the  result  is  the  same.  If  it  does  not  escape 
it  descends  to  a  lower  level,  either  among  the  corneal 
fibres  or  between  the  laminated  structure  and  posterior 
layer. 

The  course  which  this  disease  pursues  much  depends 
on  the  situation  of  the  abscess ;  if  it  be  superficial,  the 
pus  makes  an  opening  for  itself  externally,  and  com- 
paratively little  injury  is  done  to  the  cornea;  the 
pressure  of  the  aqueous  from  behind  not  only  tending 
to  force  the  matter  outwards,  but  also  to  keep  the  walls 
of  the  abscess  in  apposition  when  empty,  so  that  the 
cavity  occupied  by  the  pus  is  thus  effectually  closed ; 
and  oeyona  a  slight  hazy  appearance  of  the  part,  no 
vestigea  of  the  disease  may  lem^in.    Should  itnappen« 
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liowever,  that  the  haziness,  though  slight,  is  in  the 
axis  of  sight,  the  patient  will  prob^ly  complain 
ffrieyooslj  of  the  impairment  of  vision  which  it  pro- 
ances. 

If,  on  the  other  hand,  the  abscess  is  situated  deeply  Bad  if  re- 
in the  laminated  tissue  of  the  cornea,  the  consequences  Gained. 
may  be  most  serious.    The  matter  thus  pent  up  is 
prone  to  spread  among  the  corneal  fibres,  and  inflict  Cornea  de- 
nrreparable  damage  on  its  structure ;  or  it  may  force  ^'^^y^ 
its  way  between,  and  separate  the  posterior  elastic 
lamina  from  its  attachments.    The  chances  of  its  find- 
ing a  free  vent  into  the  aqueous  chamber,  through  the 
posterior  elastic  lamina,  are  small,  for  an  opening  in 
the  latter  membrane  is  immediately  closed  by  the  out- 
ward pressure  of  the  aqueous.     Under  these  circum-  Duger  of 
stances  the  diseased  action  will  very  probably  spread  JJ^Jjf*** 
to  the  iris  and  deeper  structures  of  the  eye.     In  cases     *"*' 
of  this  kind,  we  can  generally  make  out  the  condition 
of  the  parts  by  the  lateral  method  of  examination; 
the  posterior  layer  of  the  cornea  will  be  seen  bulging 
backwards,  ana  often  touching  the  iris,  and  flakes  of 
lymph  and  pus  may  usually  be  observed  floating  al)out 
in  ttie  muddy  aqueous  humour.     The  fibrous  structure  Signs  of 
of  the  iris  will  oe  more  or  less  hazy,  and  the  pupil,  in  ^^^' 
all  probability,  will  refuse  to  dilate  when  atropine  is 
applied  to  the  eye ;  or  if  the  iris  does  act,  the  pupil 
may  assume  all  manner  of  shapes  from  the  existence 
of  anterior  synechia.     Under  these  circumstances,  the  SofTering 
pain  in  the  eye  and  side  of  the  head,  from  which  the  >P*^ 
patient  suffers,  is  often  excruciating. 

The  prognosis,  then,  in  this  second  class  of  cases,  is 
most  unfavourable,  for  if  the  posterior  elastic  lamina 
be  involved,  general  inflammation  of  the  globe  of  the 
eye  may  at  any  time  be  excited.  In  other  cases,  the  The  eye 
suppuration  and  destruction  of  the  cornea  continue  "•y  **•  ***•*• 
until  it  can  no  longer  resist  the  intra-ocular  pressure, 
and  the  degenerated  structure  gives  way,  the  contents 
of  the  eyeball  escape,  and  the  eye  collapses  ;  or  if  the 
rent  in  the  cornea  nas  not  been  very  considerable,  pro- 
lapse of  the  iris  and  a  staphyloma  may  occur. 

The  Treatment  of  abscess  of  the  cornea  must  be  con-  Trtaiinmii, 
ducted  upon  the  same  principle  as  that  of  a  similar 
collection  of  matter  in  any  other  part  of  the  body.     If 
the  pain   and  ciliary  neurosis  are  very  great,  as  is 
usually  the  case,  warm  fomentations  may  \^   cx^ii- 
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Foment.       Btantly  employed,  and  the  subcutaneous  injection  of 

Morphia.  morphia  beneath  the  skin  of  the  temple  must  be  re- 
sorted to.  A  solution  of  atropine  should  be  applied 
to  the  eye  every  six  hours. 

Opentb-  Whenever  matter  forms  in  the  cornea,  the  sooner 

we  make  a  depending  opening  into  the  part  the  better, 
so  as  to  allow  the  pns  to  escape  externally.  In  some 
instances  the  matter  is  thick  and  cheeselike,  and  will 
not  readily  flow  through  the  incision  in  the  cornea ;  if 
this  is  the  case,  a  small  scoop  should  be  introduced 
into  the  abscess,  and  its  contents  evacuated.  Our 
incision  in  the  cornea  should  take  an  oblique  direction, 
to  avoid  the  risk  of  running  the  point  or  the  instru- 
ment into  the  anterior  chamber,  which  is  very  unde- 
sirable, because  the  presence  of  the  aqueous  is  most 
serviceable  in  keeping  up  pressure  from  behind,  and 
forcing  the  pus  out  through  the  external  opening 
which  we  have  made  in  the  cornea.*  There  is  gfeneraUy 
little  fear  of  this  accident  happening,  for  the  posterior 
elastic  lamina  bulges  backwards,  leaving  space  between 
the  middle  and  posterior  layers  of  the  cornea  to  allow 
of  our  being  able  to  manipulate  with  freedom. 

I  am  in  the  habit  of  always  administering  chloroform 
in  operations  of  this  kind  :  it  seems  to  me  otherwise 
almost  impossible  to  command  the  patient's  eye,  and 
open  the  abscess  with  due  precision.  The  patient 
generally  experiences  great  relief  when  the  matter  has 
Been  allowed  to  escape ;  subsequently  hot  poppy-head 
fomentations  may  be  used  three  or  four  times  a  day, 
and  in  the  intervals  an  ointment  composed  of  morphia, 
belladonna,  and  Indian  hemp  should  be  smeared  over 
the  eyelids,  and  the  eye  kept  closed  with  a  light  pad 
and  bandage. 

Should  it  appear  that  the  iris  has  become  involved, 
the  treatment  of  the  abscess  in  the  cornea  must  still 
be  conducted  upon  the  principles  above  detailed ;  but 
we  shall  have  to  use  frequent  instillations  of  atropine, 
in  order  to  dilate  the  pupil  as  speedily  as  possible.  If 
the  destruction  of  the  cornea  continues,  and  more 
particularly  if  the  iris  dilates  irregularly  under  the  in- 
fluence of  atropine,  it  may  be  necessary  to  perform 

Irideotomj.  iridectomy,  and  the  sooner  we  resort  to  this  operation. 
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*  "TzBlt^  des  Maladius  des  Teiix,'Vpar  A.  P.  Demours,  t.  i. 
p.  28L 
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under  tbese  circntnstances,  the  better.  I  have  bnt 
little  faith  in  simply  opening  the  anterior  chamber 
and  evacuating  the  aqueons  fluid  in  cases  of  this 
kind. 

In  some  instances  of  suppurative  keratitis,  the  ten- 
dency of  the  affection  is  to  spread  rapidly  from  the 
ori^final  seat  of  the  disease,  and  yet  the  pain  and  irri- 
tation in  the  eye  may  have  subsided.    In  this  very 
dangerous  class  of  cases,  the  chlorine  water  is  a  use-  chlorine 
ful  £>cal  application ;  it  should  be  dropped  into  the  eye  water. 
three  times  a  day,  and  a  firm  compress  and  bandage 
applied  for  four  or  five  hours,  but  this  must  be  dis- 
continued, or  the  pressure  lessened,  if  it  increases  the 
pain  in  the  eye.     Warm  fomentations  are  very  useful.  Foment*, 
nnless  there  be  considerable  congestion  and  chemosis  ^^^' 
of  the  conjunctiva,  in  which  case  they  are  apt  to 
augment  the  blood  stasis,  reducing  still  further  the 
already  defective  supply  of  nutritive  material  to  the 
cornea,  and  consequently  hastening  its  destruction. 

2.  Subacute  Suppurative  Keratitis  differs  from  the  2.  Sub- 
acute form  of  the  disease,  in  that  there  are  no  appear-  *""*•  '®"'' 
ances  of  inflammatory  action  in  the  part,  nor  does  the 
patient  complain  of  pain  or  photophobia,  except  from 
complications  herearter  described. 

It  is  most  commonly  met  with  among  persons  in  a  in  debilitj 
debilitated  state  of  health  ;  we  see  it  for  instance  after 
cholera,  starvation,  or  small-pox,  especially  among 
children,  and  it  then  pursues  a  very  rapid  course.    The  yeiiow 
disease  commences  with  the  appearance  of  one  or  more  corneal 
yellow -looking  patches  of  suppuration,  situated  in  the  ?**«*»«■• 
laminated  tissue  of  the  cornea;  these  spots  extend 
tiiemselves  rapidly,  they  coalesce ;  and  in  tne  course  of  Abaoaia. 
a  few  days,  or  it  may  be  hours,  a  considerable  portion 
of  the  cornea  is  involved,  and  a  collection  of  pus  will 
have  taken  place  in  its  lower  part. 

The  further  course  of  the  disease  depends  very  much 
npon  the  extent  and  rapidity  with  which  the  degenera- 
tive changes  progress,  and  also  upon  the  position  of 
the  accumulated  matter.  If  the  pus  has  formed  in  the 
anterior  layers  of  the  cornea,  the  abscess  may  burst  Mijimrat 
externally ;  but  should  it  occupy  the  deeper  layers,  so  «ztenial^. 
as  to  involve  the  posterior  elastic  lamina,  it  is  very 
probable  that  the  diseased  action  will  extend  to  the 
iris  and  deeper  structures  of  the  eye.  The  con- 
junctiva is  then  usually  much  congested,  qaSl  \^i<b  ^<^ 
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Tnaimmu.        The  Treatment  to  be  followed  in  tbese  cases  must  be 

Support  tlM  directed  towards  the  restoration  of  the  nutritive  powers 

•*"^«***«       of  onr  patients,  so  as,  if  possible,  to  stay  the  decay  and 

death  of  the  cornea.    In  all  probability  we  shall  have 

to  resort  to  stimulants,  a  highly  nutritious  diet  and 

tonics.    Among  the  latter,  the  tincture  of  muriate  of 

iron,  given  in  twenty  minim  doses,  with  a  grain  of 

sulphate  of  quinine,  every  six  hours,  will  sometimes  be 

beneficial. 

Should  a  collection  of  matter  take  place  in  the  cornea, 
it  must  be  evacuated  as  soon  as  possible,  in  the  manner 
already  described.  Atropine  must  always  be  employed, 
particularly  during  the  early  stages  of  this  oisease. 
These  cases  beyond  all  others  are  mfiuenced  by  a  com- 
press carefully  applied  over  the  eye,  chlorine  water 
Doing  also  employed.  With  regard  to  the  compress,  it 
is  seldom  likely  to  do  good  if  it  causes  much  pain  in 
the  eye,  we  must  then  slacken  the  bandage  or  leave  it 
off  for  several  hours  during  the  day,  and  if  there  is  not 
much  conjunctival  congestion,  we  may  then  employ 
the  poppy -head  fomentations.  Unfortunately  our  test 
efforts  are  too  often  unavailing,  the  destructive  changes 
in  the  cornea  advancing  so  rapidlv,  that  we  have  no 
time  to  improve  our  patient's  nealth.  The  affection, 
moreover,  naving  a  constitutional  basis,  both  eyes  are 
often  involved,  so  that  the  condition  of  the  patient  is 
indeed  a  most  hopeless  one. 

Should  other  means  fail,  and  the  destruction  of  the 
cornea  continue  to  advance,  we  are  not  only  justified 
Irideotomj,  Jq  performing  iridectomy,  but  it  is  our  bounden  duty 
to  oo  so  at  once,  provided  any  portion  of  the  cornea 
remain  transparent.  Under  these  circumstances  it 
is  advisable  to  remove  about  one-fourth  of  the  iris 
from  behind  the  transparent  part  of  the  cornea.  Thus, 
supposing  the  lower  half  of  the  cornea  has  been  de- 
stroyed, and  its  upper  part  is  still  transparent,  we  need 
not  hesitate  to  make  an  opening  into  the  anterior 
chamber  through  the  superior  part  of  the  sclerotic,  and 
remove  at  least  a  fourth  of  the  iris.  I  do  not  attempt 
to  explain  the  modus  operandi  of  iridectomy  under 
these  circumstances,  but  I  can  assert  most  positively 
my  conviction,  that  I  have  often  seen  a  patient's  sight 
Aaved  by  this  proceeding,  when  no  other  prospect 
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seemed  to  remam,  but  certain  and  incurable  blindness ; 
nor  do  I  think  it  advisable  to  attempt  tu  relieve  symp- 
toms of  this  kind  by  simply  resorting  to  the  operation 
of  paracentesis  of  the  cornea ;  valuable  time  may  thus 
be  thrown  away  and  iridectomy  perhaps  delayed  until 
it  is  too  late  to  do  any  good. 

Keratitis  from  Nervous  Lesions. — In  concluding  this  Eeratitia 
subject,  I  may  briefly  refer  to  a  form  of  suppurative  ^^^ 
keratitis,  which  arises  from  defective  innervation  of  the  KSS? 
oomea,  in  consequence  of  which  its  nutrition  is  im- 
paired, and  degenerative  changes,  such  as  those  above 
described,  occur.    The  most  common  cause  of  this  form 
of  the  disease,  are  wounds  or  injuries  affecting  the 
superficial  branches  of  the  fifth  nerve.    Thus  we  occa- 
sionally see  rapid  destruction  of  the  cornea  take  place, 
apparently  from  the  irritation  caused  by  a  foreign 
body  lodged  in  the  folds  of  the  conjunctiva.     Injuries 
affecting  the  origin  or  trunk  of  the  nerve  may  induce 
a  similar  train  of  symptoms,  which  when  once  begun 
generally  defy  all  our  efforts  to  stop  their  progress. 

In  cases  arising  from  peripheral  irritation  of  the  Remore 
nerve,  we  may,  by  the  removal  of  the  cause,  put  a  stop  oaose. 
to  its  injurious  effects  on  the  cornea.     M.  Snellen  con- 
siders tnat  in  the  analogous  case  of  ulceration  of  the 
cornea,  apparently  arising  from  injury  of  the  fifth  pair, 
it  is  from  the  particles  of  dust  and  dirt  which  then 
find  their  way  into  the  eye,  that  the  destructive  changes 
arise.    He  asserts  that  if,  after  injury  of  the  nerve,  Prot«ek  tlie 
the  eyelids  are  kept  perfectly  closec!,  should  ulceration  •T^- 
occur  at  all,  it  is  very  partial  in  its  effects.* 

Dr.  SinitzLQ,  on  the  other  hand,  considers  that  after  Sinitsin't 
injury  to  the  fifth  nerve,  neuro-paralytic  phenomena  ^^j" 
occur  whether  the  eye  is  protected  or  not ;  he  states 
that,  having  studied  the  effects  of  ablation  of  the  supe- 
rior cervical  ganglion  of  the  sympathetic  nerve  upon  Remo?al 
the  eye  in  a  large   number  of  experiments,   he  has  o'o«rn«a 
arrived   at    the   following    results :— 1.    Immediately  •"■°**°' 
after  the  ablation  of  this  ganglion,  increased  vascular 
injection  was  constantly  observable  in  the  fundus  of  HmnBmi» 
the  eye  of  the  same  side.     Ophthalmoscopic  examina-  «» ™4n». 
tion  showed  that  the  choroidal  vessels  had  increased 


*  Annales  eP  OeuUtiique.  t.  liii.  p.  178;  see  also  a  case  strongly 
confirming  this  view  by  Mr.  Hulke,  Opkthaimic  HotpUal  Reports^ 
vol.  V.  p.  177. 
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in  size,  that  their  anastomoses  had  become  much  more 
distinct,  and  that  in  general  the  fdndos  was  of  a  mnch 
deeper  red  on  the  operated,  than  upon  the  sound  side. 
2.  The  temperature  of  the  eye  ot  the  operated  side 
rose.  In  the  sac  of  the  conjunctiva  and  beneath 
the  capsule  of  Tenon  the  difference  in  temperature 
amounted  to  as  much  as  0*9°  to  2'4°  Cent.  3.  The 
cornea  of  the  side  operated  upon  possessed,  when  com- 
pared with  the  other,  a  much  greater  capability  of  re- 
sistance to  the  action  of  foreign  and  neutral  substances. 
If,  for  instance,  a  fine  spicumm  of  glass  was  inserted 
to  an  equal  depth  into  each  cornea,  it  always  happened 
that,  wnilst  on  the  sound  side  the  spiculum  excited 
more  or  less  violent  conjunctivitis,  pannus,  purulent 
infiltration  of  the  cornea,  with  subsequent  ulceration 
and  ultimate  disintegration  of  the  adjoining  tissue,  or 
a  more  or  less  severe  iritis  and  threatening  of  pan- 
ophthalmitis— on  the  operated  side  either  scarcely  any 
reaction  occurred,  which  was  most  commonly  the  case, 
or  at  most  it  was  but  slight.  It  was  also  observable 
that,  as  Claude  Bernard  has  shown,  the  stronger  the 
animal  the  greater  the  difference  in  the  temperature, 
and  the  sooner  after  the  operation  the  foreign  body  ia 
inserted  the  greater  is  the  resistance  exhibited  by  the 
sound  side.  4.  The  well-known  n euro-paralytic  phe- 
nomena consequent  upon  section  of  the  fifth  nerve  in 
the  skull,  immediately  in  front  of  the  Gasserian  gan- 
glion, do  not  occur  if  shortly  before  this  operation, 
or  immediately  after  it,  the  cervical  ganglion  is 
removed.  5.  Even  when  some  of  these  neuro-para- 
lytic  phenomena  have  made  their  appearance  after 
section  of  the  fifth,  ablation  of  the  ganglion  will  cause 
them  to  vanish  in  the  course  of  a  few  (two  to  four) 
days.  6.  Such  disappearance  is  possible  so  long  as 
the  surface  of  the  cornea  remains  moist  and  polished ; 
if  these  conditions  have  supervened,  separation  of  the 
epithelium,  haziness  of  the  cornea,  as  well  as  injection 
and  swelling  of  the  iris,  they  will  no  longer,  disappear. 

7.  The  complete  atrophy  or  destruction  of  the  eye  con- 
s^uent  upon  section  of  the  fifth  may  still  be  staved 
off^  if  the  ganglion  be  removed  during  the  progress  of 
the  changes,  the  conditions  present  either  remaining 
in  statu  quo  or  undergoing  more  or  less  improvement. 

8.  The  ulceration  of  the  lips,  especially  of  the  lower  one, 
following  section  of  the  nfbh,  as  well  as  the  ulceration 
of  the  eyelids,  oompletely  y^^su^  «>S^j^t  ^<:^\Qn  of  the 
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sympatlietic.  9.  For  the  improvement  taking  place 
nnder  the  four  last  heads  it  is  not  requisite  for  the 
animals  to  have  any  special  protection  from  injury  Protection 
afforded.  In  Dr.  Sinitzin's  opinion,  the  neuro-para-  efflcac**^'^"* 
lytic  phenomena  after  division  of  the  fifth  occur  *  **^^" 
whether  the  eye  of  the  side  operated  on  is  protected 
from  irritation  or  not.  10.  The  diminution  of  tem- 
perature, observed  by  various  experimenters  on  the 
same  side  ofter  section  of  the  fifth,  never  occurs  when 
ablation  of  the  sympathetic  ganglion  has  been  simul- 
taneously performed.  Dr.  Sinitzin  says  that  the 
changes  in  the  circulation  appear  to  be  at  the  bottom 
of  these  effects.  Ligature  of  the  carotid,  or  irritation 
of  the  depressor  nerve  of  the  heart,  neutralizes  the  in- 
hibitory effects  of  the  ablation  of  the  sympathetic 
ganglion  upon  the  neuro-paralytio  phenomena  conse- 
quent on  section  of  the  fifth.* 

The  treatment  in  these  cases,  when  suppuration  is 
established,  is  to  be  conducted  upon  precisely  the  same 
principles  as  in  the  case  of  abscess ;  it  may  be  neces- 
sary to   perform  an  iridectomy  in  order  to  save  the  Iridectomy, 
transparent  portion  of  the  cornea. 

TLCERATION   AND   ITS   CONSEQUENCES. 

Ulceration  op  the  Cornea  may  be  conveniently  Ulcibsof 
considered  for  descriptive  purposes  under  two  heads,  Cobhia. 
the  acute  and  subacute,  or  sthenic  and  asthenic  forms. 
We  must  bear  in  mind,  however,  that  in  practice  we  CJ«i«r»l 
shall  frequently  meet  with  cases  where  it  is  difficult  J^""*^*" 
or  impossible  to  say  to  which  class  they  belong,  the  line 
of  demarcation  between  acute  and    subacute  ulcera- 
tion being  by  no  means  a  definite  one ;  nor  is  the  dis- 
tinction of  much  importance  in  a  practical  point  of  view. 

As  a  general  rule,  it  may  be  affirmed,  that  ulcera- 
tion of  the  cornea  differs  from  ordinary  keratitis  in  the 
loss  of  substance  it  occasions,  and  in  the  nature 
and  result  of  the  reparative  process  by  which  a 
cure  is  effected.  Thus  it  frequently  happens  in  the  c«um  lofs 
case  of  ulceration,  that  the  cornea  is  permanently  Jj^JJ^ 
injured,  and  sometimes  its  transparency  entirely  de- 
stroyed, either  by  the  formation  of  a  dense  cicatrix,  or 
from  perforation  and  staphyloma. 


•  Lancet,  1S71,  p,  661,  vo\.  \. 
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1.  Acut-e  or  Sthenic  Ulceration  of  tlw  Cornea  is  always 
accompanied  with  great  pain  in  the  eye,  and  intolerance 
of  light :  these  8ym]itoms  are  often  so  severe,  that  it  is 
almost  impossible  for  the  patient  to  open  his  eye,  and 
the  moment  he  does  so,  a  gnsh  of  tears  takes  j^lace, 
and  the  lids  are  involuntarily  closed.  The  pain  in 
these  cases  is  often  of  an  intermittent  character,  and 
usually  increases  towards  bedtime,  keeping  the  patient 
awake  for  hours  together :  it  is  by  no  means  confined 
to  the  eye,  but  extends  over  the  forehead  and  side  of 
the  head. 

The  palpebral  and  orbital  portions  of  the  conjunctiva 
are  generally  very  much  congested,  and  the  sclerotic 
zone  of  vessels  round  the  cornea  is  deeply  injected. 
In  very  many  instances  the  entire  epithelial  layer  of 
the  cornea  is  rough  and  hazy ;  but  at  one  or  more 
spots  we  shall  notice  that  the  cornea  appears  to  have 
been  eaten  away  or  destroyed.  The  deptn,  extent,  and 
situation  of  the  ulcer  will  of  course  vary  in  almost 
every  case. 

The  a])pearance  also  of  the  ulcer  differs  with  the 
nature  and  stage  of  the  disease ;  at  first  it  looks  like 
an  opaque  patch  situated  in  the  cornea,  of  a  greyish 
colour ;  its  surface  is  raised  above  the  cornea,  its 
edges  shading  off  into  the  apparently  healthy  structure; 
but  after  a  time  the  central  portion  of  this  spot  degene- 
rates and  is  thrown  off,  an  excavation  in  the  substance 
of  the  cornea  becoming  apparent.  The  base  of  the  ulcer 
may  be  clear  and  transparent,  especially  if  the  disease 
has  eaten  down  to  the  posterior  elastic  lamina,  which 
has,  apparently,  considerable  powers  of  resisting  these 
destructive  changes,  and  may  remain  perfectly  clear, 
while  the  laminated  tissue  of  the  cornea  above  it  has 
been  entirely  destroyed.  The  margins  of  these  sthenic 
ulcers  are  generally  well  defined,  but  jagged  and  irre- 
gular, and  of  a  greyish  white  colour. 

As  the  ulcer  begins  to  heal,  we  may  notice  that  it 
lessens  in  circumference,  the  reparation  beginning  at 
the  edges  and  extending  towards  the  centre.  As  this 
process  goes  on,  blood-vessels  will  be  seen  coursing  over 
the  cornea  and  passing  up  to  the  edge  of  the  ulcer ; 
they  gradually  dwindle  away  as  the  ulcer  heals.  No 
sooner  do  the  epithelial  cells  re-form,  than  the  patient 
experiences  the  greatest  relief  from  a  cessation  of  the 
paw  and  photophobia  from  which  he  previously  suffered. 
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It  would  be  impossible  to  describe  the  yarioos  forms 
whicb  nlcers  of  the  cornea  assume,  bat  there  are  some 
varieties  so  frequently  met  with  in  practice  that  they 
require  a  word  or  two  of  special  notice ;  among  these 
the  crescentic  ulcer  of  the  cornea  is  not  only  very  dan- 
gerous, but  most  difficult  to  treat.  These  crescentic  or 
encircling  ulcers  commence  at  the  edge  of  the  cornea,  Eodrolinir 
and  look  very  much  as  if  a  bit  of  the  cornea  had  been  °^**'' 
chipped  out.  The  ulcer  has  not  only  a  tendency  to 
extend  itself  round  the  circumference  of  the  cornea, 
but  also  to  eat  deeply  into  its  substance.  The  supply 
of  nutritive  material  is  necessarily  cut  off  from  the 
central  part  of  the  cornea,  and  it  may  consequently 
slough.  These  cases  of  ulceration,  though  similar  in 
their  results  to  those  occurring  in  purulent  conjuncti- 
vitis, may  arise  quite  independently  of  inflammation 
of  the  conjunctiva. 

In  other  cases  the  ulcer  assumes  a  funnel-shape, 
extending  deeply  into  the  cornea,  and  is  very  apt  to  Perforatisf. 
perforate  it  in  spite  of  our  best  efforts. 

2.  Suhacide  or  Asthenic  Ulceraiion  of  the  cornea  is  2.  Sub- 
not  characterized  by  pain,  photophobia,  or  any  of  the  JJJJ^ 
more  urgent  symptoms  oi  irritation  noticed  in  the 
acute  form  of  the  disease ;  there  is  seldom  much  con- 
gestion of  the  sclerotic  or  conjunctival  vessels,  and  the 
ulceration  is  often  a  very  tedious  process,  but,  fortu- 
nately, has  less  tendency  to  mvolve  the  deeper 
layers  of  the  cornea,  and  consequently  to  lead  to  a 
staphyloma,  than  the  more  acute  forms  of  the 
disease. 

These  asthenic  ulcers  are  generally  superficial ;  their  Saperfioiai 
borders  are  well  defined  and  sharp,  as  tnoush  a  piece  ""^  ■***^* 
had  been  punched  out  of  the  cornea.    Few  it  any 
vessels  will  be  seen  running  up  to  them  from  the  con- 
junctiva; in  fact,  there  is  evidence  of  want  of  action  inactive, 
m  the  part,  the  ulcer  neither  spreading  nor  healing, 
except  by  very  slow  steps,  or  by  nts  and  starts. 

Prognosis, — ^This  will  depena  more  upon  the  depth  Prognotk, 
and  situation  of  the  ulcer  than  upon  it«  sthenic  or  5SSSiSd* 
asthenic  character.  Thus,  even  a  subacute  ulcer,  from  i 
its  long  continuance,  may  involve  the  posterior  elastic 
lamina,  and  ultimately  set  up  lesions  in  the  deeper 
structures  of  the  eye ;  though  such  complications  are 
doubtless  more  liable  to  occur  in  cases  of  sthenic 
tdceration,  because  the  latter  has  a  nkAxYodi  X^enii^Jis^^ 
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to  spread,  not  only  in  circumference,  but  also  to  the 
deeper  layers  of  tne  cornea. 

A^ain,  the  course  of  sthenic  ulcers  being  more 
rapia,  when  once  they  begin  to  heal,  reparation  goes  on 
favourably,  and  the  prognosis,  so  far  as  the  ulcer  is 
concerned,  is  favourable  ;  but  whenever  there  has  been 
loss  of  substance  in  the  cornea,  whether  by  acute  or 
subacute  ulceration,  more  or  less  opacity  of  the  part 
will  remain,  as  a  permanent  mark  of  the  original 
disease ;  and  should  this  opacity  happen  to  be  situated 
in  the  axis  of  vision,  the  patient's  sight  must  remain 
im{>aired.  Much  may  perhaps  be  done  hj  forming  an 
artificial  pupil,  but  still  the  injury  inflicted  by  the 
ulcer  is  lasting. 

Unfortunately,  this  does  not  represent  the  whole 
risk  of  corneal  ulceration  :  we  have  not  only  to  fear  the 
formation  of  a  dense  cicatricial  tissue  in  deep  ulcers  of 
the  cornea,  but  also  that  the  attenuated  cornea  at  the 
seat  of  ulceration  may  give  way  before  the  intra-ocular 
pressure,  and  that  a  staphyloma  of  the  cornea  and  iris 
will  occur. 

The  situation  and  depth,  therefore,  of  the  ulcer  are 
always  most  important  points  to  consider  in  forming 
a  prognosis :  superficial  ulcers  may  heal,  and  the  parts 
recover  their  normal  transparency,  but  the  effects  of 
deep  ulcers  of  the  cornea  are  never  overcome.  Should 
the  latter  not  extend  to  the  centre  of  the  cornea,  they 
may  still  be  comparatively  harmless;  but  if,  from 
thinning  of  the  cornea,  a  staphyloma  takes  place,  this, 
by  involving  the  iris,  as  I  shall  subsequent^  explain, 
is  apt  to  occasion  the  most  serious  mischief,  if  not 
absolutely  to  destroy  the  eye. 

Treatment. — It  will  bo  evident  from  what  I  have 
just  said  regarding  the  prognosis,  that  our  main  object 
in  treatment  must  be  to  prevent,  if  possible,  the 
ulcerative  process  from  extending  either  in  depth  or 
area ;  for  such  extension  must  result  in  loss  of  trans- 
parency in  the  cornea. 

In  most  instances  of  ulceration  (excepting  traumatic 
cases,  or  those  depending  on  conjunctivitis),  the  pa- 
tient's general  health  will  be  found  at  fault  ;*  in  no 


•  "Lectures  on  Diseases  of  the  Eye,"  by  J.  Morgan,  2ijd 
edition,  p.  111. 
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affection  of  the  eye  is  it  more  necessary  to  attack  the 
disease  by  improving  the  assimilative  and  nutritive 
functions  of  the  body,  and  as  a  general  rule,  a  tonic 
and  supporting  plan  of  treatment  is  demanded.     Iron  Tonics, 
and  quinine,  good  food,  cleanliness,  and  fresh  air  are  ^9^»  •"<* 
the  fundamental  re(^uisites  for  the  cure  of  almost  all  *"** 
instances  of  ulceration  of  the  cornea,  whether  they  be 
of  the  sthenic  or  asthenic  type.     One  frequently  sees 
cases  of  ulceration  of  the  cornea  which  resist  any  kind 
of  treatment,  but  which  rapidly  improve  if  the  patient 
is  sent  to  the  sea-side,  or  still  better,  for  a  voyage 
to  sea. 

Opium  is  an  invaluable  remedy  in  cases  accompanied  Opium, 
with  considerable  pain  and  irritation  of  the  eye — in 
fact,  in  what  would  usually  be  considered  acute  cases. 
For  an  adult,  I  generally  prescribe  about  a  grain  of 
opium  twice  a  day,  sometimes  in  combination  with 
Roda  and  quinine.  At  the  same  time,  a  strong  solution  Atropine, 
of  atropine  should  be  dropped  into  the  eye  three  times 
a  day ;   and   the  extract  of  belladonna  having  been 
smeared  over  the  temple  and  eyebrow  of  the  affected  p^^  ^^^ 
eye,  the  eyelids  must  be  kept  closed  with  a  light  pad  bandage, 
and  bandage. 

The  aim  of  all  this  is  to  insure  the  diseased  cornea  to  insora 
perfect  rest ;  the  opium  allays  the  nervous  and  vascular  '••^ 
irritation,  and  enables  the  patient  to  sleep ;  the  atro- 
pine retracts  the  iris,  thereby  diminishing  its  secreting 
surface,  and  the  quantity  of  aqueous  which  is  formed, 
and  tbis,  by  lessening  the  intra-ocular  pressure,  re- 
lieves the  tension  of  the  cornea.  Lastly,  the  eyelids 
are  kept  closed,  to  exclude  the  stimulus  of  light,  and 
prevent  the  lids  rubbing  against  the  ulcerated  cornea. 

We  must  not  forget  that,  in  numerous  instances, 
these  means  alone  will  not  suffice  to  cure  the  ulcer,  but 
that,  as  I  before  said,  change  of  air  and  a  tonic  plan 
of  treatment  must  also  be  resorted  to. 

In  instances  of  sthenic  ulceration  it  is  not  advisable  ?^*^JJJ3* 
to  apply  nitrate  of  silver  to  the  tdcer ;  solid  nitrate  of 
silver  should  never  be  employed  in  these  cases.  The 
dilute  caustic  pencil,  in  experienced  hands,  may  some- 
times with  advantage  be  hghtly  passed  over  the  sur- 
face of  rapidly-spreading  ulcers  of  the  cornea ;  in  the 
majority  of  instances,  however,  more  harm  than  good 
is  done  with  nitrate  of  silver,  and  as  a  ^^n^x^  x^^  ^ 
would  not  advise  ita  employmeiit  in  \^:ke«e  c^am^*   ^^^ 
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or  other        feuct,  all  lotions  or  applications  to  the  eye  should  be 

to«l  reme-    avoided  in  ulceration  of  the  cornea,  except  the  solution 

of  atropine;  this  is  the  more  necessary  if  we  notice 

vessels  passing  from  the  circumference  of  the  cornea 

to  the  border  of  the  ulcer. 

But  it  may  be  asked,  Can  nothing  be  done  then  to 
stop  the  progress  and  effects  of  a  spreading  ulcer,  be- 
vond  keeping  the  parts  at  rest  and  the  patient  in  good 
hygienic  conditions  P  I  believe  there  may.  Bearing 
in  mind  what  I  have  already  stated  regarding  opacity 
of  the  cornea,  following  loss  of  substance,  we  may 
regard  it  as  certain  that  that  portion  of  the  cornea 
which  has  been  affected  by  such  ulceration  will  become 
opaque,  and  consequently  it  matters  little  what  be- 
Irideotomj  comes  of  the  iris  benind  it.  These  considerations  lead 
^JJP*^  one  to  recommend,  that  in  spreading  ulcers  of  the 
cornea,  if  all  other  means  fail,  iridectomy  should  be 
performed,  the  iris  being  removed  from  behind  the 
most  transparent  part  of  the  cornea  so  that  we  shall 
subsequently  have  the  advantage  of  an  artificial  pupil 
in  this  situation. 

I  have  no  observations  to  make  on  iridectomy  in 

these  cases,  beyond  those  I  have  already  made  in  the 

case  of  suppurative  keratitis,  and  which  are  equally 

AdvuiUges   applicable  here.    The  proceeding  is  an  extreme  one, 

o^  and  should  only  be  resorted  to  in  cases  which  have 

resisted  all  other  treatment,  but  this  operation  may 

then  be  had  recourse  to;  if  judiciously  employed,  it 

relieves  the  patient  from  pain,  a  rapidly- extending 

ulcer  takes  on  a  healthy  action  after  the  operation, 

and  the  results  may  be  most  satisfactory. 

If  lew  Supposing,  however,  that  the  ulcer  is  not  advancing 

urgent         very  rapidly,  and  the  symptoms  do  not  appear  to  be 

ftqaeooif        Sufficiently  urgent  to  demand  so  grave  an  operation  as 

iridectomy,  we  may  possibly  avert  the  formation  of  a 

staphyloma,  or  perforation  of  the  cornea,  by  opening 

the  anterior  chamber  with  a  broad  needle,  and  allowing 

the  aqueous  humour  to  escape.     In  this  way  we  can 

relieve  the  tension   of  the  cornea,  and  diminish  the 

chances  of  the  aqueous  bursting  through  its  attenuated 

structure  at  the  point  of  ulceration. 

PftrftoenteeiB      ^  performing  paracentesis  of  the  cornea  under  these 

of  come».      circumstances,  the  point  of  the  needle  should  only  just 

he  allowed  to  pass  through  the   floor  of  the  ulcer 

into  the  anterior  chanibQT,  oV^rm^^  \}[\&  vna,  or  even 
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the  lens,  may  be  wounded.  It  is  by  no  means 
necessary  to  wait  until  the  deeper  layers  of  the  cornea 
are  involved  before  performing  paracentesis ;  on  the 
other  hand,  there  is  much  to  be  gained  by  resorting  to 
this  operation  before  the  deep  layers  of  the  cornea  are 
affected,  for  we  thus  limit  the  opening  in  the  cornea  to 
that  of  the  size  of  the  needle  we  introduce,  in  place 
of  having  a  large  rent  through  the  bottom  of  the  ulcer. 
The  puncture  should  be  made  with  a  needle,  so  that  Directioon. 
the  aqueous  may  escape  slowly.  Under  these  circum- 
stances the  iris  gradually  moves  forward  as  the  aque- 
ous escapes,  and  comes  to  rest  against  the  opening  in 
the  cornea,  very  likely  adhering  to  it  by  neoplastic  for- 
mations ;  but  these  give  way  as  the  cornea  closes,  the 
aqueous  thrusting  the  iris  and  lens  back  into  their 
normal  position.  If,  after  puncturing  the  ulcer  we 
notice,  in  the  course  of  a  few  days,  that  its  base  is 
again  bulging  forwards  and  likely  to  burst,  we  must 
again  perform  a  paracentesis,  and  we  may  have  to 
repeat  the  operation  more  than  twice.  After  each 
occasion  on  which  the  cornea  is  opened,  the  eyelids 
and  temples  should  be  smeared  over  with  the  extract 
of  bellaoonna,  or  the  atropine  ointment,  and  the  eye 
kept  carefully  closed  with  a  light  compress  and 
bandage. 

If  the  ulcerative  process  be  asthenic,  want  of  action  Asthenic 
characterizing  the  disease,  and  few  if  any  vessels  pass-  «lo«"- 
ing  from  the  conjunctiva  to  the  ulcer,  we  may  stimulate 
the  part  by  hot  compresses  applied  over  the  lids,  for  Hot  oom 
an  hour,  once  or  twice  a  day ;  or  calomel,  dusted  over  JUomd. 
the  ulcer  from  time  to  time,  will  be  useful. 

In  these  chronic  ulcers  of  the  cornea,  which  are  also  Setons  ia 
apt  to  recur,  it  is  advisable  to  employ  a  setou.  A  2^*" 
needle  armed  with  stout  silk  or  twine  is  passed  through 
a  fold  of  skin  in  the  temporal  region,  so  as  to  include 
about  an  inch  of  integument,  the  silk  is  then  tied 
in  a  loop,  and  the  wound  dressed  morning  and 
evening;  the  seton  may  be  kept  open  for  a  month  or 
two. 

But  if  we  notice  that  vascularization  of  the  cornea 
has  commenced,  and  is  extending  up  to  the  border  of 
the  ulcer,  we  may  safely  discontinue  all  treatment, 
simply  keeping  the  pupil  dilated,  and  the  eye  closed 
with  a  compress  and  bandage.  The  process  o^  <i^M»  ^-^^^ti^ 
will  uBuallj  be  greatly  expedited  \>7  <^kiaiai!^<^  ol  ^%  ^ 
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well-regulated  dietary,   and   other  means  tending  to 
improve  the  patient's  general  health. 

In  cases  of  ulceration  of  the  cornea  complicated  with 
I)erforation,  I  would  refer  the  reader  to  the  section  ou 
prolapse  of  the  iris. 

Hernia  of  the  Cornea  consists  in  a  protrusion  of 
the  posterior  elastic  lamina  through  the  outer  layers 
of  the  cornea,  which  may  have  been  destroyed  by 
ulceration.  This  elastic  lamina  has  considerable  power 
in  resisting  destructive  changes,  and  hence,  after  the 
laminated  tissue  of  the  cornea  has  been  destroyed,  it 
may  remain  unaffected,  and  being  forced  outwards  by 
the  pressure  of  the  aqueous,  form  a  little  glassy- 
looking  nodule,  projecting  from  the  corneal  surface. 
The  transparent  appearance  of  the  tumour,  bulging 
through  the  jagged  border  of  the  ulcer,  is  sufficiently 
characteristic  to  enable  us  at  once  to  recognise  the 
nature  of  the  disease. 

From  the  extreme  thinness  of  the  posterior  elastic 
lamina,  it  necessarily  follows  that,  when  a  hernia  of 
this  kind  has  occurred,  the  slightest  force  applied  to  the 
eye  is  likely  to  rupture  it.  Hence  hemiae  of  the  cornea 
are  of  short  duration,  and  seldom  come  under  observa- 
tion, the  posterior  elastic  lamina  usually  giving  way 
before  the  distending  force  of  the  aqueous,  and  the 
corneal  hernia  being  replaced  by  a  prolapse  of  the  iris. 
It  occasionally  happens,  however,  that  the  hernia 
remains  for  some  weeks,  and  gradually  becomes  con- 
verted into  cicatricial  tissue. 

Treatment. — The  patient  having  been  placed  under 
the  influence  of  cnloroform,  and  a  stop  speculum 
adjusted,  a  broad  needle  should  be  run  through  the 
cornea,  and  the  instrument  being  tilted  on  its  edge, 
the  aqueous  is  allowed  to  escape  slowly  from  the  eye. 
The  needle  is  then  to  be  removed,  and  a  solution  of 
atropine  dropped  into  the  eye,  a  compress  and  bandage 
being  firmly  applied  over  the  closed  lids,  and  kept 
there  for  forty-eight  hours.  The  eye  may  then  be 
examined,  but  it  will  be  better  to  re-apply  the  com- 
press, and  continue  its  use  for  some  days. 

The  object  of  thia  treatment  is  to   draw  off  the 

aqueous,  and  allow  the  hernia  of  the  cornea, — that  is, 

the  posterior  elastic  lamina, — to  resume  its  normal 

position,  and  then  to  keep  \\*  t\ie;iQ,\)^  T{i<^i^  of  the 
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compress,  till  cicatricial  tissue  shall  have  formed  over 
it.    It  is  advisable  before  closing  the  eye,  in  cases 
where  there  is  apparently  defective  action  in  the  ulcer, 
to  stimulate  its  edges  by  touching  them  with  a  dilute  Dilute 
caustic  pencil,  and  then  to  apply  the  compress  and  clastic, 
bandage  over  the  lids. 

It  may  be,  that  on  opening  the  lids  at  the  expiration  Rapeat  it 
of  forty-eight  hours,  we  find  the  hernia  of  the  cornea  n««dfnJ. 
reproduced,  in  which  case  the  paracentesis  must  be 
repeated,  the  compressing  band  and  the  caustic  pencil 
being  again  apphed.  This  treatment  will  soon  excite 
sufficient  inflammation  in  the  part,  to  set  up  material 
changes  in  the  ulcer,  and  although  a  cicatrix  will 
remain  as  a  permanent  blemish,  still,  its  formation 
will  prevent  a  prolapse  of  the  iris  with  its  attendant 
evils. 

Staphyloma  of  the  Cornea  and  Iris. — If  the  resist-  Stapht- 
ing  power  of  the  fibrous  structure  of  the  cornea  has  ^^^  o' 
been  destroyed,  or  considerably  weakened  by  the  ulcera-    "*  *^' 
tive  process,  the   remains   of  the   laminated  tissue, 
togetner  with  the   posterior  elastic  lamina,  are  very  Weakened 
likely  to  yield  to  the  distending  force  of  the  aqueous  ;  ?°r*** 
and  bulging  forwards,  to  a  greater  or  less  extent,  they      ^'' 
form  what  is  called  a  staphyloma  of  the  cornea. 

From  their  relative  positions,  it  follows,  that  when  The  iris 
a  partial  protrusion  of  the  cornea  occurs,  the  iris  is  '<>^'^ 
apt  to  be  carried  forward  into  the  protrusion.      More- 
over, in  the  majority  of  these  cases,  a  small  opening 
occurs  at  the  most  .prominent  part  of  the  staphyloma, 
through  which  the  aqueous    drains    away;    or  the 
aqueous  may  percolate  through  the  attenuated  portion 
of  the  cornea ;   in  either  case,  the  anterior  chamber 
being  emptied,  the  vitreous  forces  the  lens,  and  with 
it  the  iris,  forwards  against  the  cornea.     The  iris  thus 
frequently    becomes  entangled,    adherent,  and  ulti- 
mately firmly  glued  dovm  to  the  inner  surface  of  the 
protrusion  {vide  Fig.  23,)  while  its  outer  surface  ac-  False  coat- 
quires  a  coating  of  fibrous  (cicatricial)  tissue,  and  thus  "*  formed, 
^e  staphyloma  ultimately  assumes  a  dense  opaque 
appearance,  and  is  lined  by  a  portion  of  the  iris.* 

Staphylomata  of  this  kind  vary  much  in  size,  some- 
times being  so  large  that  they  protrude  between  the 
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eyelids,  at  other  times  they  are  no  larger  than  a  pin's 
head.  The  thickness  of  their  walls  is  also  subject  to 
variation  :  in  many  instances  the  sum- 
mit of  the  staphyloma  is  very  thin, 
whereas  in  other  cases  it  is  compara- 
tively thick,  and  may  contain  a  con- 
siderable quantity  of  cholesterine  im- 
bedded in  it. 

The  apex  of  the  staphyloma,  as  I 
have  before  remarked,  may  ulcerate, 
and  a  fistula  form,  through  which  the 
aqueous  drains  away :  or  the  staphy- 
loma may  burst  open,  and  through  tne 
rent  thus  made,  tne  lens,  and,  in  fact, 
the  contents  of  the  globe,  escape ;  the 
eyeball  then  shrinks  up,  and  sinks  into 
the  orbital  socket. 
It  sometimes  happens  that  more  than  one  staphy- 
loma exists  in  the  same  cornea.  Iliis  condition  arises 
from  the  previous  formation  of  several  ulcers  in  the 
cornea,  wnich  has  accordingly  yielded  at  more  than 
one  spot  to  the  intra-ocular  pressure,  while  the  inter- 
mediate parts,  retaining  their  fibrous  structure,  have 
efiPectually  resisted  the  distending  force,  forming  bands 
between  which  the  several  small  staphylomata  have 
occurred. 

The  symptoms  to  which  a  staphyloma  of  the  cornea 
gives  rise  consist  principally  in  various  degrees  of  im- 
pairment of  vision,  and  will  depend  very  much  upon 
its  position  and  size.  When  endeavouring  to  estimate 
what  may  be  the  ultimate  effect  of  a  staphyloma  on 
the  patient's  vision,  the  condition  of  the  iris  is  one  of 
the  first  points  for  consideration,  in  instances  where  a 
portion  only  of  the  cornea  is  involved.  Should  the  iris 
nave  been  drawn  into  the  protrusion,  it  is  very  pro- 
bable that  the  pupil  may  likewise  be  included  in  the 
staphyloma,  and  of  course  the  patient  will  not  be  likely 
to  see  much  with  an  eye  so  affected.  In  other  cases 
a  part  of  the  pupil  may  remain  free,  and  should  there 
be  any  transparent  cornea  in  front  of  it,  the  patient 
may  still  retain  a  fair  amount  of  sight.  Again,  sup* 
posing  the  staphyloma  leaves  the  centre  of  the  cornea 
clear,  it  is  far  less  likely  to  impair  the  sight  than  if 
situated  in  the  axis  of  vision.  It  is  by  no  means  an 
uncommon  cironmstance,  however,  for  glaucomatous 
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Changes  to  occur  in  an  eye  in  which  a  staphyloma  has 
become  developed ;  the  degree  of  tension  of  the  eye- 
ball must  therefore  be  carefully  attended  to  in  cases  of 
this  kind. 

Treatment, — This  will  depend  on  the  size  of  the  ^^aimeut, 
staphyloma  and  the  len^h  of  time  it  has  existed. 

1.  If  the  protrusion  be  a  small  one,  and  of  recent  i.  If  small 
formation,  the  best  thing  we  can  do  is  to  puncture  the  Jj^JJSJ**'" 
inferior  part  of  the  stapnyloma  with  a  broad  needle, 
80  as  to  allow  the  aqueous  to  escape,  and  then  apply  a 
firm  compress  and  bandage  over  tne  eye ;  the  instiUa-  -^pply  op- 
tion of  atropine  should  also  be  employed.     Our  first  JJSpine, 
object  in  this  proceeding  will  be  to  empty  the  anterior 
chamber  of  aqueous,  which  is  probaoly  forcing  the 
staphyloma  outwards ;  the  intra- ocular  pressure  oeing 
thus  removed,  the  compress  not  only  prev^ents  a  re- 
formation of  the  staphyloma,  but  also  stimulates  the 
part  to  increased  action,  hastening  the  formation  of 
cicatricial  tissue,  which  effectually  retains  the  parts  in 
their  normal  position.    The  atropine  is  employed  with 
the  view  of  retracting  the  iris,  so  as,  if  possible,  to  dis- 
engage it  from  the  cornea. 

If  the  staphyloma  does  not  yield  to  this  treatment 
within  a  fortmght  or  three  weeks,  it  will  be  well  to  put 
the  patient  under  the  influence  of  chloroform,  and 
then  snip  off  the  protrusion  with  a  pair  of  sharp  •«■  wniore 
scissors.  A  strong  solution  of  atropine  must  subse-  gon. 
qnently  be  dropped  into  the  eye,  and  a  firm  compress 
and  bandage  applied,  and  retained  in  its  position  till 
the  wound  m  the  cornea  has  healed. 

2.  If  the  staphyloma  is  a  large  one — involving,  say,  2.  If  Urge, 
a  quarter  or  more  of  the  cornea,  we  must  resort  to  an  "®**  *™- 
iriaectomy,  as  the  surest  means  of  treatment  under 
these  circumstances.     If  this  be  neglected,  it  is  very 
probable  that  the  iris  and  pupil  will  subsequently  lie 
drawn  into  and  become  attacned  to  the  cornea;  we 
anticipate  this  evil,  by  excising  at  once  a  fourth  of  the 
iris  from  behind  the  clearest  portion  of  the  cornea,  we 
release  the  iris  from  its  attachment,  and  by  diminish- 
ing its  secreting  surface  lessen  the  quantity  of  aqueous  Aqaeous 
formed,  so  that  we  may  hope,  by  the  careful  applica-  ^•■••"•<** 
tion  of  a  compress  and  bandage  subsequently  to  the 
iridectomy,  to  reduce  the  dimensions  of  the  staphyloma 
itself ;  and  beyond  this,  prevent  glaucomatous  changes 
from  taking  place  in  the  eye. 
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Besides  the  immediate  advantages  to  be  derived  from 
this  proceeding,  we  must  bear  in  mind  the  fact,  that 
if  the  iris  becomes  permanently  involved  in  a  staphy- 
loma, it  may  ^ive  rise  to  sympathetic  irritation  in  the 
other  eye;  this  is  therefore  an  additional  reason  for 
resorting  to  iridectomy  in  this  class  of  cases  as  early 
as  possible. 

3.  In  instances  of  large  and  old  staphylomata,  in 
which  a  portion  of  the  cornea  remains  transparent,  a 
similar  plan  of  treatment  must  be  adopted.  In  the 
first  place,  it  will  be  necessary  to  apply  atropine  to  the 
eye,  m  order  that  we  may  discover  the  state  of  the 
pupil,  whether  it  remains  partially  open,  or  has  been 
entirely  occluded  and  dragged  into  the  staphyloma. 
In  the  former  case,  it  will  duate  under  the  innuence  of 
atropine,  and,  if  practicable,  we  must  form  an  artificial 
pupil. 

On  the  other  hand,  supposing  the  pupil  has  been 
dragged  into  the  staphyloma,  it  follows  that  the 
communication  between  the  anterior  and  posterior 
chambers  of  the  eye  will  have  been  closed;  hence, 
fluid  collecting  in  the  latter  will  cause  abnormal  pres- 
sure upon  the  retina  and  deeper  structures  of  the  eye, 
which,  unless  relieved,  will  certainly  terminate  in  total 
loss  of  vision. 

Under  these  circumstances  we  have  before  us  a 
choice  of  two  proceedings  :  either  the  formation  of  an 
artificial  pupil,  or  else  an  iridectomy.  I  prefer  the 
latter,  because  in  many  cases  of  the  kind,  the  arti- 
ficial pupil  does  not  establish  a  sufficiently  free  com- 
munication between  the  chambers  of  the  eye  to  prevent 
the  occurrence  of  intra- ocular  pressure ;  and  secondly, 
because  we  often  find,  after  making  our  artificial  pupil, 
that  we  have  to  deal  with  an  opaque  lens  behind  the 
iris.  Now,  by  performing  an  iridectomy,  we  not  only 
open  a  free  communication  between  the  chambers  of 
the  eye,  but  having  excised  the  iris  (the  patient  being 
under  the  influence  of  chloroform),  we  may,  if  the  lens 
is  opaque,  proceed  at  once  to  remove  it  by  means  of 
the  scoop  operation. 

I  should  weary  the  reader  were  I  to  attempt  to  de- 
scribe the  numerous  operations  proposed  with  the  very 
simple    object    of    removing    a    staphyloma  of   the 
cornea.    All  that  is  necessary,  however,  is  to  excise 
the  protuberance,  and  aXLo^v  \&ft  w>Ti\.«ia\a  q^  l\i^  g,lobe 
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to  escape,  after  which  the  eyeball  will  contract  auA 
form  a  good  stump  on  which  to  rest  an  artificial  eye. 
Among  other  proceedings  for  the  removal  of  a  staphy- 
loma, the  following  may  be  mentioned : — 

If  the  staphyloma  is  extensive,  but  confined  to  one 
part  of  the  cornea,  we  may  destroy  it  in  the  followinK 
manner : — The  base  of  the  projection  is  to  be  transfiied  ^™'"'  '^ 
by  two  needles  at  right  angles  to  oue  another,  and  the  '<"""■ 
■tapbyloma  is  then  to  be  anrroiinded  with  a  silk  liga- 
tare,  which  is  prevented  from  slipping  up  by  means  of 
the  needles ;  these  xhontd  be  cut  off  close  to  the  points 
of  pnnctnre.  A  pad  and  bandage  is  subsequently 
applied,  and  in  three  or  four  days  the  staphyloma  may 
be  expected  to  fall  off,  leaving  a  good  stump  for  an 
artificial  eye. 

4.  In  instances  of  staphylomata,  involving  the  whole  *.  AbtciH 

of  the   cornea,   and   being   an   in "    '      ■'-■"""■ 

patient,  not  only  on  account  of 
their  unsightly  appearance,  but 
also  by  interfering  with  the 
action  of  the  eyelids  (Fig,  24), 
we  may  remove  the  protube- 
rance in  the  following  way  ; — 

The     patient     having    been      ^^.^^^    ^^^^ 
placed   under  the  influence   of      ^^^^^M^^^^vF  '^P'!!^^'''' 
chloroform,  a  stop  cpeculnm  is         ^^^^^^Btf^      aftbtat- 
adjnet<>d,  and  the  surgeon  trans- 
fixes the  globe  of  the  eye,  in  a 

line  corresponding  to  the  ciliary  rirocesse?,  with  a  couple 
of  needles.armed  with  a  stout  BtlK  suture  (Fig,25).  The 
staphyloma  is  then  to  be  secured  with  a  pair  of  toothed 
forceps,  and  that 

part  of  the  globe  '^'°-  "■ 

of  the  eye  anto- 

rior  to  the  suture 

is  to  be  removed 

with  a  knife  or  a 


^1 


as  to   bring   the 

edges      of      the 

,   wound  in  the  sclerotic  together,  thespeculnm  remo 

and  water-dressing  applied  to  tiu  eje.    "La.  "Ctw  « 
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of  a  few  days,  the  suture  may  be  taken  away,  and 
the  edges  oi  the  wound  in  tne  sclerotic  will  haye 
united. 
Mr.  Critch-  Mr.  Critchett,  who  first  introduced  this  operation, 
Swu**^*'*'  called  Abscission  of  the  eyeball,  transfixes  the  gflobe, 
immediately  behind  the  limits  of  the  intended  incision, 
with  four  or  five  delicate  curved  needles,  armed  with 
black  silk,  and  he  does  not  withdraw  the  needles  until 
he  has  abscised  as  much  of  the  eje  as  is  necessary,  the 
presence  of  the  needles  preventing  the  escape  of  the 
lens  and  vitreous.  *'  In  the  large  majority  of  cases," 
he  observes,  **  union  takes  place  by  the  first  intention. 
I  generally  leave  the  sutures  in  for  some  weeks.  Some- 
times thgr  come  away  spontaneously."*  In  my  own 
practice  I  have  entirely  discontinued  the  use  of  sutures, 
but  in  cases  of  complete  staphyloma  I  am  in  the  habit 
of  seizing  the  staphyloma  with  a  pair  of  toothed  for- 
ceps, and  simply  mcising  the  anterior  hemisphere  of 
the  eyeball,  tne  contents  of  the  globe  are  allowed  to 
escape;  and  then,  without  attempting  to  close  the 
wound  in  the  sclerotic  with  sutures,  apply  cold  water 
dressing  for  a  few  days,  with  a  light  compress  over  the 
closed  eyelidd.  I  find  this  proceeding  causes  less  irri- 
tation, 18  less  painful,  and  produces  an  equally  good 
stump  for  an  artificial  eye  as  the  above  described  pro- 
ceeding of  abscission.  I  have  never  seen  hssmorrhage, 
which  could  not  easily  be  controlled  by  pressure,  follow 
an  operation  of  this  kind,  and  there  is  far  less  chance 
of  suppuration  of  the  globe  of  the  eye  than  when  su- 
tures are  passed  through  the  sclerotic. 

With  regard  to  the  circumstances  which  render  the 
operation  of  partial  abscission  preferable  to  total  ex- 
cision of  the  eyeball,  in  cases  of  complete  staphyloma 
of  the  cornea,  I  cannot  do  better  than  quote  from  Mr. 
Lawson's  work.  He  says,  "  My  own  feeling  is,  that  to 
the  wealthy,  where  personal  appearance  is  a  source  of 
serious  moment,  the  operation  of  abscission  is  most 
valuable,  as  the  patient  can  keep  a  watch  over  the 
stump,  and  seek  medical  aid  the  moment  any  un- 
pleasant symptoms  arise;  so  that  if  at  any  time  it 
should  give  trouble  or  become  dangerous  to  the  other 
eye,  it  can  be  immediately  removed.  To  the  poor, 
however,  where  safety  stands  so  much  before  symmetry. 
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*  Qphihalmic  Hospital  BepcrU,^ol.  \v.  p.  8. 
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and  where  neglect  of  early  symptoms  is  the  role  rather 
tlian  the  exception,  it  is  better  to  remove  the  staphy- 
lomatous  eye  entirely,  rather  than  to  abscise  the  A'ont 
of  it"* 

Fistula  of  the  Cornea  is  an  occasional  sequence  of  FmvLA 
ulceration,  the  opening  through  the  cornea  usually  o*  ComniA. 
taking  an  oblique    direction,    and   being    prevented 
from    healing    by    the    constant    drain    of^  aqneoxis 
through  it. 

No  sooner  does  perforation  of  the  cornea  take  place, 
than  the  iris  and  lens  are  thrust  forward,  and  snould 
th^  capsule  come  in  contact  with  the  internal  opening  Haj  oauM 
in  the  cornea,  it  is  likely  to  give  rise  to  partial  capsular  capsular 
cataract.    But  even  more  serious  consequences  may  be  ®***'*®^ 
expected  to  follow  if  the  fistula  remains  open ;  for  the 
constant  dribbUng  away  of  the  aqueous  diminishes  the 
intra-ocular  pressure,  and  gives  rise  to  anomalies  in  the 
circulation  through  the  choroid  and  retina,  terminat-  and  other 
ing,  probably,  in  extensive  disease  of  the  fundus  of  the  }nt™-o«>- 
eye.    Anterior  svnechia.  again,  may  form  in  instances  ^  ^*^^ 
of  fistula,  from  the  contact  of  the  iris  with  the  cornea ; 
and  when  this  has  taken  place,  irritation  of  the  iris  is 
apt  to  be  induced,  and  extending  to  the  choroid  may 
compromise  the  eye,  and  involve  the  sound  one  by 
sympathetic  irritation. 

A  fistula  of  the  cornea  may  arise  from  other  causes  OaoMi. 
than  ulceration,  as  for  instance  a  penetrating  wound 
which  has  been  prevented  from  entirely  closing  by  the 
drain  of  aqueous  through  it.  But  from  whatever  cause 
produced,  the  fistula  may  at  any  time  lead  to  complica- 
tions such  as  those  I  have  mentioned  above. 

We  can  seldom  overlook  the  existence  of  a  fistula  of  Appears 
the  cornea ;  its  external  orifice  may  general!}*  be  clearly  •"«•• 
seen,  a  minute  drop  of  aqueous  oozing  through  i^ 
when  gentle  pressure  is  made  on  the  globe  of  the  eye. 
The  depth  of  the  anterior  chamber  is  much  diminished, 
and  in  many  instances  the  iris  is  thrust  forwards 
against  the  posterior  surface  of  the  comea-f 

TrecUmenL — These  fistulous  openings  in  the  cornea  Tr^um^nt^ 


•  **  Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  by  G.  Lswsod, 
p.  98. 

t  *' Traits  dee  Maladies   des  Tens,*'  par  A.  P.  Demo^oxv 
tome  L  p.  808. 
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are  difficnlt  to  heal,  on  account  of  the  drain  of  aqueous 
through  them  ;  the  lens,  moreover,  being  thrust  against 
the  internal  orifice  of  the  cornea,  keeps  up  irritation  in 
the  part,  tending  yet  further  to  interfere  with  the  heal- 
ing of  the  fistula. 

In  cases  of  this  kind,  the  best  plan  of  treatment  is 
to  administer  chloroform,  and  having  separated  the 
lids  with  a  spring  speculum,  to  pass  a  blunt-pointed 
needle,  with  a  cutting  edge,  through  the  fistula,  and 
incise  the  whole  thicKness  of  the  cornea  from  above 
downwards,  and  from  side  to  side.  The  edges  of  a 
crucial  incision  of  this  kind  will  fall  into  accurate 
apposition  ;  and  if  a  compress  and  bandage  be  care- 
fully applied,  it  is  more  than  probable  they  will  heal 
in  tne  course  of  forty-eight  hours,  and  the  fistula  be 
cured. 

I  need  hardly  remark  that  too  great  care  cannot  be 
taken  to  avoid  wounding  the  lens  or  iris  with  the  point 
of  the  needle.  This  may  generally  be  managea  on 
account  of  the  oblic[ue  direction  of  the  fistula ;  more- 
over, with  the  patient  well  under  the  influence  of 
chloroform,  and  laid  on  his  back,  the  lens  falls  away 
from  the  oomea,  and  thus  materially  lessens  the  dim- 
cnltv. 

m.  Wecker  considers  that  in  these  cases  of  fistula 
the  edges  of  the  inner  orifice,  formed  by  the  posterior 
elastic  lamina  and  its  epithelium,  are  often  everted, 
and  lining  the  passage,  prevent  union ;  and  he  there- 
fore recommends  the  introduction  through  the  fistula 
of  a  pair  of  very  fine  forceps  with  smooth  points,  by 
which  the  walls  of  the  fistulous  track  are  to  be  seized, 
the  lining  of  it  bruised,  and  the  proper  corneal  tissue 
denuded.  Atropine  is  then  to  be  applied,  and  a  com- 
press and  bandage  worn.*  In  this  proceeding  care 
must  be  taken  not  to  injure  the  capsule  of  the  lens. 

Before  resorting  to  this  treatment,  we  may  be  in- 
clined to  try  what  a  simple  compress  and  bandage, 
applied  over  the  eye,  will  do,  a  solution  of  atropine  at 
the  same  time  being  dropped  into  it  twice  a  day,  in 
order,  if  possible,  to  dilute  the  pupil.  In  addition  to 
this  somewhat  expectant  plan  of  treatment,  the  exter- 
nal orifice  of  the  fistula  may  be  touched  with  a  finely- 
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pointed  pencil  of  dilute  caustic  every  two  or  three  rniute 
days;  but  I  would  not  advise  much  time  to  be  ex-  caa8tio 
pended  on  this  kind  of  treatment ;  it  seldom  succeeds,  pencil, 
and  it  is  probably  better,  in  most  instances,  to  divide 
the  fistula  as  soon  as  possible  by  a  crucial  incision, 
such  as  I  have  above  described. 

Iridectomy  has  been  recommended  in  these  cases, 
but  I  can  hardly  think  it  necessary,  unless  the  fistula 
be  complicated  with  traumatic  cataract,  in  which  case 
the  princii^les  of  treatment  will  be  discussed  under  the 
head  of  injuries  of  the  lens. 

Opacitiks  op  the  Cornea. — Opacities  of  the  cornea  Opaciwm 
vary  greatly  in  extent  and  density,  as  well  as  in  their  °'  Co»wkA. 
permanency,  according  to  the  circumstances  which 
nave  given  rise  to  them.    The  opaque  condition  may  Varieties, 
amount  only  to  a  milky  cloudiness,  extending  over  the 
whole  cornea,  or  confined  to  certain  portions  of  it ; 
and  which  again  may  be  limited  to  the  superficial 
layers,  or  occupy  the  substance  of  the  proper  corneal 
tissue.    In  other  cases,  as  where  it  has  resulted  from 
the  process  of  repair,  following  considerable  loss  of 
substance  in  the  cornea,  the  opacity  is  mnch  denser, 
and  has  more  or  less  the  character  of  an  adventitious 
formation  or  cicatrix.    The  denser  varieties  of  opacity  Leticom» 
are  usually  described  as  leucoma ;  hazy,  semi-opaque  and 
forms  are  called  nehxdm.  nebute. 

The  more  superficial  opacities  are  due  to  a  fatty, 
molecular    cloudiness  of    the    epithelial    cells,    and  Kinds  and 
generally  arise  from  superficial  keratitis,  ulceration,  degrees  of 
or  mechanical  irritation  of  the  cornea.    The  deeper  Jhwlge. 
varieties,  which  occupy  the  substance  of  the  proper 
corneal  tissue,  result  from  the  proliferation  of   the 
corneal  cells,  occurring  in  the  progress  of   keratitis 
which  has  not  been  confined  to  the  epithelial  layers. 
The  loss  of  transparency  which   remains,  when  all 
active  disorder  has  ceased,  appears  to  be  due,  partly  to 
the  presence  of  groups  of  shrunken  nuclei,  partly  to 
a  molecular  fatty  defeneration  of  the  intercellular 
material :  such  are  the  flaky  opacities  of  interstitial 
or  syphilitic  keratitis.     Lastly,  where  there  has  been 
consioerable  de.struction  of  corneal  tissue  from  ulcera- 
tion or  other  injury,  and  the  gap  has  been  filled  by 
new  formation,  although  transparent  corneal  fibv^^ 
are  reproduced  under  favourablQ  c\tc;\ini«^AA<ci^^  ^^V^ 

T 


274 


DISEASES   or   THE  COR^'EA. 


limits  of 
reslorfttton. 


CioatrieM 
uerer 
tnuis- 
ptirenft. 


ProffMotU. 


Artificial 
pupil  the 
only  re- 
medj  in 
Icucoma. 


Nebnia 
iraj  clear 
offer  shift. 


the  process  is  incomplete  and  confined  to  the  deeper 
partH,  while  those  towards  the  snrface  acquire  more  or 
less  the  character  of  an  opaque  fibrous  or  cicatricial 
tissue. 

In  the  epithelial  and  interstitial  opacities,  which  de- 
pend on  the  presence  of  degenerate  cellular  and  inter- 
cellular products,  these  may  in  time  be  cast  off  or 
absorbed,  and  their  place  supplied  bv  a  higher  forma- 
tion :  hence  these  opacities  often  clear  away  more  or 
less  completely,  and  we  shall  have  the  better  reason  to 
expect  such  a  result  the  more  recent  the  affection,  and 
the  younger  and  more  vigorous  the  patient.  On  the 
other  hand,  whenever  there  has  been  considerable  loss 
of  corneal  substance,  which  has  been  replaced  by 
cicatricial  tissue,  restoration  of  transparency  is  impos- 
sible. Such  new  formations,  however,  are  often  sur- 
rounded by  a  margin  of  cloudy  opacity,  which  may 
clear  away  spontaneously. 

Frognosis. — The  chief  points  for  consideration,  in 
forming  a  prognosis  in  instances  of  opacity  of  the 
cornea,  are  the  situation  and  extent  of  the  structural 
changes  that  have  taken  place.  For  the  reasons 
alreaidy  stated,  a  dense  leucoma  can  never  be  removed, 
and  if  it  be  situated  in  the  axis  of  vision,  our  main 
hope  will  rest  in  forming  an  artificial  pupil  should 
any  part  of  the  cornea  remain  transparent.  If  the 
leucoma  on  the  other  hand  is  eccentric,  and  the  pupil 
is  in  its  normal  position,  the  opacity  will  be  of  com- 

Saratively  little  consequence.  It  generally  happens, 
owever,  that  the  border  of  a  leucoma  shades  off  into 
a  nebulous  area,  and  if  this  extends  in  front  of  the 
pupil,  it  may  be  almost  as  detrimental  to  the  perfec- 
tion of  vision  while  it  lasts,  as  a  more  dense  opacity 
would  be. 

In  the  case  of  nebulae,  where  the  cause  which  ^ave 
rise  to  them  is  no  longer  in  operation,  nutrition 
vigorous,  and  the  patient  young,  we  may  confidently 
look  for  a  spontaneous  disappearance  or  great  diminu- 
tion in  the  opacitv ;  but  this  must  always  be  a  work  of 
time.  Some  varieties  of  nebulae,  more  especially  those 
which  are  the  result  of  syphilitic  keratitis,  are  apt  to 
shift  from  one  part  of  the  cornea  to  another,  and  a 
change  of  position,  with  regard  to  the  axis  of  vision, 
may  greatly  modify  their  effect  on  the  sight.    If  situ- 
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ated  in  the  deeper  layers  of  the  laminated  tissue,  or 
in  the  posterior  layer  of  the  cornea,  nebulsB  may  be  Nebaie 
easily  overlooked,  unless  the  part  is  carefully  examined  «*«Uy 
by  the  lateral  method  of  illumination.     We  cannot,  o^«'iook*d. 
therefore,  be  too  careful  in  exploring  these  parts,  when 
dimness  of  yision  is   complained  of ;    for  opacities,  yet  greatly 
though  so    faint    that    they  are  with  difficulty  de-  hinder 
tected,  may  be  enough  to  scatter  the  transmitted  light,  '*■*<>"• 
and  so  oner  very  serious  embarrassment  to  disl^ct 
yision,  and  be  a  constant  source  of  annoyance  to  the 
patient. 

Slight  opacities  of  the  cornea,  if  of  long  duration,  Maj  cause 
may  mduce  mjopia.  The  haziness  of  the  transparent  myopia, 
media,  by  diminishing  the  clearness  of  the  visual  image, 
causes  the  patient  constantly  to  exert  his  accommo- 
dative power  in  vain  efforts  to  attain  distinct  vision, 
and  this  ultimately  leads  to  hypertrophy  of  the  con- 
tractile tissue  whidh  determines  the  curvature  of  the 
lens ;  its  anterior  surface  tlms  remains  abnormally 
convex,  and  the  result  is  a  permanent  myopia,  although 
the  opacity  of  the  cornea  may  subsequently  clear  away. 

Strabismus,  again,  is  occasionally  a  result  of  central  o'  •trabis- 
opacities  of  the  cornea,  the  strain  of  accommodation,  ™^' 
and  associated  increased  action  of  the  internal  rectus 
muscle,  inducing  strabismus  of  the  weaker  eye.  This 
tendency  is  augmented  by  the  necessity  that  exists  of 
excluding  from  binocular  vision  the  eye  which  is 
clouded,  in  order  to  maintain  the  most  distinct  im- 
pressions when  fixing  on  object.  Should  the  opacity 
continue  for  any  length  of  time,  the  sensibility  of  the 
retina  may  be  destroyed,  and  the  eye  rendered  useless 
for  optical  purposes.  But  myopia  and  strabismus  are 
rare  comphcations  of  corneal  opacity;  the  patient 
usually  complains  simply  of  dimness  or  loss  of*  vision, 
depending  on,  and  proportional  to,  the  position  and 
density  oi  the  opacity  of  the  cornea. 

The  Causes  wnich  give  rise  to  opacities  of  the  cornea  Cmum. 
are  numerous.  Glaucoma,  for  instance,  may  render  it  Olancoma. 
hazy,  the  changes  which  occur  in  the  choroid  affecting 
the  long  ciliary  nerves,  and  hence  impairing  the  inner- 
vation and  nutrition  of  the  cornea.    In  certain  forms 
of  iritis,  the  posterior  layers  of  the  cornea  are  often  iriti 
involved,  ana  this  may  give  rise  to  opacities  in  that 
situation.    Keratitis  punctata,  and  the  various  forma 
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of  inflammation  and  ulceration  of  the  cornea,  are  fre- 
quent causes  of  leucoma  or  nebulas. 

Chemical  agents  again,  by  destroying  the  vitality  of 
the  tissue,  may  induce  opacity  of  the  cornea.  Acetate 
of  lead,  applied  as  a  lotion  to  the  eyes,  by  chemical 
decomposition  with  the  lachrymal  secretion,  may  be 
converted  into  carbonate  and  become  deposited  on  the 
cornea  in  the  form  of  a  i>ermanent  opacity,  especially 
if  its  surface  happens  to  be  ulcerated  or  uneven  at 
the  time  the  lotion  is  used.  In  like  manner,  nitrate 
of  silver  may,  in  the  course  of  time,  stain  it  almost 
perfectly  black.  I  have  at  present  an  old  lady  under 
treatment  who  was  ordered,  many  years  ago,  nitrate 
of  silver  drops  for  her  left  eye;  she  went  on  usin^ 
the  lotion  for  a  long  time,  until,  in  fact,  she  had  stained 
the  cornea  and  conjunctiva  of  so  dense  a  black,  as 
entirely  to  conceal  tne  iris  and  pupil.  The  eye  has  been 
in  this  state  for  twenty  years,  without  the  slightest 
sign  of  improvement — a  tolerably  good  proof  that  the 
laminated  tissue  of  the  cornea  does  not  undergo  dis- 
integration and  removal  so  rapidly  as  some  persons 
have  supposed.  Opacities  of  the  cornea,  again,  may 
bo  induced  by  the  deposit  of  calcareous  matter  on  its 
surface. 

Wounds  and  injuries,  which  cause  loss  of  substance, 
must,  in  healing,  give  rise  to  leucoma,  while  slight 
mechanical  violence  may  be  followed  by  only  temporary 
opacity.  But  of  all  these  causes  of  loss  of  transparency, 
ulceration,  and  mechanical  irritation  from  disease  of 
the  j)alpebral  conjunctiva,  are  by  far  the  most  frequent 
and  influential. 

Treatment. — In  cases  of  leucoma,  as  I  have  already 
remarked,  it  is  impossible,  by  any  remedial  agenc'es, 
to  remove  the  opacity.  We  may  often  do  much  towards 
restoring  the  patient's  sight  by  means  of  an  artificial 
pupil,  but  so  far  as  the  cornea  is  concerned,  it  is  useless 
to  attempt  improvement.  If  the  leucoma  is  of  recent 
formation,  it  is  very  possible  that  the  hazy  rim  of 
cornea  which  usually  surrounds  it  will  gradually  dis- 
appear, and  thus  the  extent  of  opacity  diminish. 

In  cases  of  nebuke,  time  and  nature  will  often  eflect 

a  cure,  especially  among  young  people ;  but  we  may 

sometimes  hasten  the  process  by  local  applications; 

I  Qsaally  prescribe,  in  the  absence  of  irritation,  a 

lotion  containing  one  grain,  ol  vAm^^  ojjid  two  of 
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iodide  of  potassinm,  in  an  ounce  of  water,  a  few  drops  iodine 
to  be  applied  to  the  eye  every  morning.     Should  this  drops, 
lotion  cause  any  irritation,  it  must  be  discontinued  at 
once. 

If  the  opacity  is  superficial,  the  cornea  should  be 
dusted  over  with  calomel  every  other  morning.    The  Calomel, 
dilute  red  oxide  of  mercury  ointment,  weak  astringent  ung.  hyd. 
lotions,  and  in  fact  a  multitude  of  so-called  specifies,  ox.  rub. 
have  been  employed  from  time  to  time  to  cure  these 
opacities  of  the  cornea.      If  there  is  any  irritation 
about   the  eye,   the   extract   of  belladonna   may   be  BeUa- 
Bmeared  over  the  lids,  and  a  light  pad  and  bandage  donna, 
applied,  so  as  to  keep  it  at  rest. 

Opacities  of  the  cornea  arising  from  stains,  such  as  Pot.  cyan, 
that  caused  by  nitrate  of  silver,  can  hardly  be  removed;  fo^»i^«^ 
a  weak  solution  of  cyanide  of  potassium  has  been  re-  * 
commended  and  may  be  tried  for  want  of  any  more 
efficient  plan  of  treatment.     The  opacities  produced 
by  deposits  of  carbonate  of  lead  are  more  manageable. 
The   patient   must  be  placed  under  the  influence  of 
chloroform,  and  a  stop  speculum  having  been  applied, 
80  as  to  separate  the  lias,  the  eye  is  to  be  fixed  with  a 
pair  of  forceps,  and  the  surgeon  may  th^n  scrape  off  the  ^^  de- 
deposit  of  carbonate  of  lead  from  tne  laminated  tissue  £^^  off. 
of  the  cornea ;  this  can  be  managed  either  with  an 
instrument  that  has  been  invented  for  the  purpose, 
resembling  a  miniature  goff-club,  or  a  broad  needle  will 
answer  the  purpose  equally  well.    A  few  drops  of  oil 
should  be  dropped  into  the  eye  after  the  deposit  has 
been  removea,  and  the  lids  kept  closed   with  a  pad 
and  bandage  for  a  few  days. 

Leucoma,  caused  by  chemical  agents  such  as  lime, 
or  by  mechanical  injuries,  which  have  destroyed  a 
portion  of  the  cornea,  differs  in  no  respect  from  that 
caused  by  ulceration. 

Traumatic  cases  are  frequently  complicated  with 
lesions  of  the  lens,  and  their  management  will  be  more 
fully  described  under  the  head  of  cataract.  In  some  Prira»atio 
very  exceptional  instances  of  central  opacity  of  the 
cornea,  it  may  be  possible  to  give  the  incident  rays  of 
li^ht  an  eccentric  direction  by  means  of  prismatic 
g&sses,  and  thus  improve  thepatient*s  binocular  vision. 
Under  the  heading  of  '*  artificial  pupil,"  the  reader 
will  find  rules  relating  to  the  formation  of  an  ^tt^&^'CB^ 
pupil  in  cases  of  opacii^  of  the  oomeBb, 


278 


DISEASES  OF  THE   CORNEA. 


Caloareoni 
opaoitj 


to  be  r»- 
moTed. 


Apt  to 
re-form. 


Tattooing 
comeft. 


COVICAL 
COMMMA, 


Before  leaving  this  subject,  I  wonld  refer  to  a  form 
of  opacity  of  the  cornea  described  by  Mr.  Bowman.* 
It  consists  of  a  deposit  of  earthy  matter  on  the  surface 
of  the  cornea,  which  appears  "very  finely  mottled 
with  dark  dots,  some  of  wnich  are  only  to  be  seen  with 
a  lens;  its  margins  are  shaded  off  rather  abruptly, 
and  the  cornea  beyond  them  is  perfectly  clear.  The 
opacity  has  the  appearance  of  occupying  a  superficial 
position  and  of  being  very  slightly  raised,  out  the 
surface  reflects  the  light  as  brilliantly  as  other  parts 
of  the  cornea."  These  opacities  come  on  gradually, 
and  are  caused  by  a  deposit  of  the  salts  of  lime  beneath 
the  epithelium  of  the  anterior  layer  of  the  cornea; 
they  may  be  detached  in  the  way  already  described  in 
the  case  of  carbonate  of  lead,  and  I  have  successfully 
removed  the  whole  of  the  opaque  mass  in  several  in- 
stances. Deposits  of  this  kind  are  very  apt,  however, 
to  re-form,  and  often  cause  the  patient  incessant  irri- 
tation and  trouble ;  so  much  so,  that  in  an  instance 
recently  in  the  hospital,  I  found  it  ultimately  advisable 
to  perform  abscission,  removing  the  entire  cornea,  on 
account  of  the  protracted  irritation  produced. 

De  Weckcr  not  long  since  proposed  to  tattoo  opaque 
spots  in  the  cornea ;  and  there  can  be  no  question  as 
to  the  fact  of  this  proceeding  not  only  improving  the 
appearance  of  the  affected  eye,  but  also  diminisning 
the  diffusion  of  light  thrown  on  the  retina  in  instances 
of  opacity  of  the  cornea.  The  operation  of  tattooing 
the  cornea  is  performed  as  follows : — The  lids  having 
been  separated  with  a  speculum  and  the  globe  of  the 
eye  fixed,  a  number  of  small  oblique  punctures  are 
made  into  the  cornea  with  a  sharp -pointed  hollow 
spud,  or  needle,  which  has  been  dipped  in  fluid  Indian 
ink.  The  speculum  should  be  left  in  the  eye  till  the 
ink  has  dried  in  the  cornea.  The  operation  may  have 
to  be  repeated  several  times  until  the  requisite  amount 
of  the  white  spot  in  the  cornea  has  been  dyed  black. 


Conical  Cornea  consists  in  a  thinning  and  bulging 
outwards  of  the  whole  or  a  part  of  the  cornea,  without 
loss  of  transparency.      It  sometimes  appears  as  an 


•  "Lectores  on  the  ParU  Couctimodixv  ttie  Operations  ou  the 
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obrapt  cone,  rising  from  the  centre  of  the  coruea,  or  a 

the  protuberance  may  be  eccentric;  bub  as  a  general  g| 
rnle.  the   whole  of  the 
cornea  is    involved,  ita  Fic.  S6. 

centra  forming  the  most 
prominent  part  of  the 
cone  (Fig.  261.  It  neces- 
sarily  follows,  nndor 
these  circnmstances, 
that  the  refraction  of 
the  rays  of  light  on 
entering    the     eye     is  ^■ 

greatly  increased,  and 
they  are  brought  to  a 

fbcns  anterior  to  the  retina ;  the  patient  a  therefore  Ci 
myopic.  As  a  general  rule,  the  disease  appears  between  "^ 
the  ^^  of  fifteen  and  twenty-five,  hnt  it  may  com- 
mence earlier,  or  as  lata  as  fifty  years.  It  does  not 
occnr  as  a  sequence  of  inflammation,  bnt  more  com- 
monly manifests  itself  in  weak  and  liolily  subject?, 
and  generally^  progresses  with  eqnal  rapidity  in  both 
eyes,  thongh  it  may  advance  more  rapidly  in  one  than 
the  other.* 

In  conical  cornea,  although  the  protuberance  is  oft«B  C< 
considerable,  the  cornea  never  ^ives  way  ;    it  seems  °' 
probable  that  as  the  laminated  tissue  becomes  thinner 
it  allows   of    a  freer   transudation  of   aqueous   flaid 
through  ita  sabstance  than  in  health,  and  the  intra- 
oenlar  pressure  beins  thus  relieved,  there  is  not  the 
same  tendency  that  Uiere  otherwise  wonid  be,  for  the 
attenuated  tissue  to  rupture,  and  give  exit  to  the  con- 
tents of  the  eyeball.    There  can  be  no  donbt  of  the  fact, 
that  as  the  first  step  in  this  change,  the  laminated  Di 
tissae  of  the  cornea  yields  to  the  intra-ocular  pressure,  ™ 
apparently  from  an  inherent  weakness  in  its  fibrous  tii 
strnctnre;  bnt  that  when  the  consequent  attenuation 
has  reached  a  certain  limit,  the  balance  is  restored  bj 
exosmosis,  and  further  distension  prerented.      TheM 
alterations  in  the  resisting  powers  of  the  fibroas  layers 
of  the  cornea  advance  most  rapidly  in  its  central  por- 
tion, and  degenerative  changes  occasionally  occnr  in 
this  sitaatioD,  which  render  it  more  or  less  opaqne ; 
bnt  with  this  exception,  notwithstanding  the  very  re* 
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mari^Ue  alteration  of  form  which  the  oomea  under- 
goes, it  remains  transparent. 

llie  rapidity  with  which  the  disease  progresses  is 
rariable ;  sometimes  it  makes  rapid  strides,  and  in 
other  instances  takes  years  to  adrance.  These  Taria- 
tions,  howerer,  will  mnch  depend  on  the  state  of  the 
patient's  goieral  health ;  any  canse  which  impairs  the 
nutrition  of  the  part»  or  which  induces  congestion  of 
the  choroid,  and  increased  intra-ocnlar  presenre,  wiU 
tend  to  angment  the  prutroHion.  Exclnaing  snch  dis- 
turbing causes,  the  disease  will  generally  advance  to  a 
certain  point,  and  then  remain  stationary  for  years,  or 
it  may  be  for  life. 

Syinjttoms, — Besides  the  alteration  in  the  appearance 
of  tnc  eye,  conical  cornea  gives  rise  to  impairment  of 
vision,  the  dejfree  of  which  depends  very  mnch  upon 
the  extent  to  which  its  curvature  has  been  altered.  In 
the  early  stages  of  the  disease,  the  patient  probably 
complains  of  slight,  but  gradually  increasing,  myopia, 
consequent  on  the  increased  refraction  by  the  dioptric 
media.  This  defect  may  be  corrected  for  a  time  by  the 
use  of  concave  glasses ;  bat  as  the  disease  advances, 
not  only  is  the  refraction  so  much  augmented  that  con- 
cave glasses  cease  to  rectify  the  evil,  but  even  before 
the  disease  has  advanced  to  this  stage,  the  altered 
curvature  of  the  cornea,  which  is  seldom  equal  in  all 
its  planes,  gives  rise  to  astigmatism.  This  again,  if 
stationary,  may  be  overcome  b^  the  use  of  cylindrical 
glasses.  Should  the  degenerative  changes  continue  to 
progress,  Ofjocity  of  the  central  portion  of  the  oomea 
gradually  supervenes,  and  the  eye  is  destroyed. 

It  is  seldom  possible,  by  light  directly  thrown  on  the 
part,  to  appreciate  the  slight  increase  in  the  convexity 
of  the  cornea  that  marks  the  early  stages  of  the  disease ; 
it  is  necessary  to  employ  the  lateral  method  of  exami- 
nation ;  the  bulging  forwards  of  the  central  portion  of 
the  cornea  will  then  become  distinctly  visible  in  most 
instances.  Should  any  doubt  on  the  subject  still 
exist,  the  ophthalmoscope  without  the  convex  lens  in 
front  of  it  may  be  used,  the  light  from  the  instrument 
being  thrown  at  different  angles  on  the  cornea;  the 
sido  of  the  cone  opposite  the  light  will  then  appear 
darkened,  or  cast  into  the  shade.  This  test  is  a  very 
delicate  one,  and  may  be  relied  on  when  simple  in- 
Bpection  fails  to  satisfy  'qb. 
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Treatment. — Onr  first  and  obvious  duty  will  be  to  Trwtment. 
supply  the  patient,  if  practicable,  with  concave  or 
cylindrical  glasses,  at  an  earlj^  stage  of  the  disease,  and 
tnus  prevent,  as  far  as  possible,  all  straining  of  the  qimsm.  ' 
eyes,  which  tends  to  produce  intra-ocular  congestion 
and  increased  tension  of  the  globe.  In  selecting  glasses, 
the  rules  ordinarily  applicable  to  cases  of  myopia  and 
astigmatism  hold  good. 

In  the  second  place,  we  must  do  all  in  our  power  to  Att«nd  to 
improve  or  maintain  the  patient's  general  health.    Id-  f^^ 
dividuals  affected  with  conical  cornea,  as  a  general  rule, 
are  wanting  in  natural  vigour,  and  often  require  tonics. 
Lastly,  we  may  lessen  the  secretion  of  aqueous,  in  bad 
and  advancing  cases,  by  iridectomy,  the  upper  section  iridectomy, 
of  the  iris  being  removed ;  nor  should  this  operation 
be  long  delayed  if  its  full  advantages  are  to  be  gained, 
because  it  is  by  lessening  the  amount  of  aqueous,  and 
thereby  diminishing  the  force  which  distends  the  cor- 
nea, tnat  iridectomy    proves    serviceable.      1  do  not 
assert  that  iridectomy  will  stop  the  progress  of  the 
affection,  but  in  its  early  sta^s  it  affords  us  the  best 
chance  we  have  of  checking  it,  especially  in  instances 
where  the  disease  is  making  rapid  progress. 

Von  Graefe  recommends  the  following  proceeding  in  v.  Onafe's 
cases  of  advancing  conical  cornea.  One  of  his  narrow-  Op«*i><»» 
bladed  cataract  knives  is  to  be  thrust  into  the  middle 
layer  of  the  cornea,  at  the  apex  of  the  cone,  and  then 
passed  out  again,  so  that  a  small  superficial  fiap  may 
be  made.  The  anterior  chamber  is  not  to  be  punc- 
tured, but  only  the  exterior  layers  of  the  oomea  raised 
and  turned  back,  the  flap  thus  formed  being  cut  off  at 
its  base  with  a  pair  of  scissors.  If  the  oomea  should  by 
chance  be  punctured,  the  operation  must  be  put  off  for 
a  few  days  until  the  wound  has  healed.  The  day  after 
the  openition,  the  surface  from  which  the  flap  of  cornea 
has  been  removed  is  to  be  touched  with  a  pencil  of 
dilute  nitrate  of  silver  (nitrate  of  silver  one  part» 
nitrate  of  potash  two  parts),  at  first  very  lightly ;  this 
proceeding  must  be  repeated  every  other  day  until  an 
ulcer  surrounded  by  a  halo  of  infiltration  is  produced. 
The  anterior  chamber  is  then  to  be  cautiously  opened 
through  the  base  of  the  ulcer  with  a  blunt  probe.  The 
"perforation  is  repeated  daily  for  three  or  four  days, 
ind  then  the  eye  is  bound  up,  and  the  ulceT  «2^Qr«^y> 
heaL    The  result  is  the  fiatteiung  oi  >iX^  «is«is«« 


282 


DISEASES   OF   THE  CORNEA. 


Pbllucid 
Peotkv- 

SIOV  ow 
COtLMEX 


follows 
■ome  acute 
affeotioD. 


8om«timM 
oongenital. 


Sderotio 
inrolTed. 


Irisaf. 
feoi«d. 


M/opi*. 


curvature,  and  the  formation  of  a  leucoma  at  the  part 
of  the  cornea  most  affected.  It  may  be  necessary  to 
displace  the  pupil  subsequently  by  means  of  iridec- 
tomy.* With  reference  to  operations  of  this  kind,  it 
is  almost  unnecessary  to  remark  that  they  should  only 
be  practised  in  extreme  cases  of  conical  cornea. 

Spherical  Pellucid  Protrusion  of  the  Cornea,  or 
Dropsy  of  the  Aqueous  chamber,  as  it  was  formerly 
called,  is  a  very  insidious  disease,  usually  following  an 
attack  of  acuti  granular  conjunctivitis,  or  keratitis ; 
the  toughness  of  the  fibrous  structure  of  the  cornea, 
and  therefore  its  power  of  resisting  the  intra-ocular 
pressure,  having  been  diminished  by  disease,  it  slowly 
yields  to  the  distending  force,  so  as  ultimately  to  bulge 
forward  to  a  greater  or  less  extent.  The  patholo^cal 
condition  we  are  now  considering  differs  essentially 
from  conical  cornea  in  being  preceded  by  some  acute 
affection  of,  or  injury  to,  the  parts ;  sometimes  it  arises 
from  deep-seated  disease  which  has  produced  aug- 
mented intra-ocular  pressure,  and  at  the  same  time 
defective  innervation  of  the  cornea  by  involving  the 
ciliary  nerves.  In  some  rare  instances  it  appears  to 
be  a  congenital  affection :  I  know  of  a  family  at  pre- 
sent, in  which  it  exists  to  a  most  distressing  extent, 
both  sons  and  daughters  being  equally  affected. 

In  most  cases  of  pellucid  protrusion  of  the  cornea, 
the  sclerotic  is  also  involved,  the  whole  front  of  the 
globe  bulging  forwards ;  the  breadth  as  well  as  the 
convexity  of  the  swelling  is  thus  augmented  to  such  an 
extent,  that  it  is  often  impossible  for  the  lids  to  close 
over  it.  Ultimately  the  cornea  may  become  opaque,  and 
will  probably  be  destroyed  by  progressive  ulceration. 

In  the  early  stages  of  this  aisease  the  functions  of 
the  iris  are  often  impaired  ;  it  responds  but  slowly  to 
the  stimulus  of  light,  and  synechia  subsequently  forms 
between  it  and  the  lens.  The  patient  seldom  suffers 
from  pain  during  the  progress  of  this  affection  ;  but  as 
the  cornea  becomes  more  prominent,  he  complains  of 
increasing  myopia,  and  experiences  a  sensation  of  dis- 
tension in  the  orbit,  particularly  when  he  attempts  to 


•  "  The  Practitioner,"  vol.  ii.  p.  176.     Mr.  R.  B.  Carter  on 
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rotate  the  eye  from  one  side  to  the  other,  the  enlarged 
clobe  turning  with  difficulty  in  its  socket ;  and  in  ad- 
aition  we  shall  have  glancomatous  changes  going  on  in 
the  eye. 

Treatment. — Cases  of  spherical  protmsion  of  the  Trtatmeni. 
cornea  are  almost  hopeless  ones.     In  the  early  stages  Mott  an- 
of  the  disease,  we  may  endeavour  to  stay  its  progress  ••tis&o- 
by  tonics  and  similar  means,  hoping  to  improve  the  ^'^' 
nutritive  powers  of  the  patient,  and  thus  stop  the  local 
degeneration  of  the  cornea  and  parts  around  it. 

Iridectomy  would  be  indicated  in  a  rapidly  advancing  irideotomy 
case;  but  I  fear  it  would  be  attended  with  little,  3  ^'PJjJ: 
any,  permanent  advantage.    Repeated  paracentesis  of  ^^^ 
the  cornea  has  been  recommended,  so  as  to  keep  the 
anterior  chamber  comparatively  empty,  and  thus  di« 
minish  the  intra-ocular  pressure. 

If  we  perform  either  paracentesis  of  the  cornea,  or 
iridectomy,  in  instances  of  this  kind,  it  is  advisable  to 
draw  off  the  aqueous  slowly,  so  as  to  allow  of  a  gradual  l>»^  off 
diminution  of  the  intra-ocular  pressure ;  otherwise,  ^^S^ 
the  bloodvessels  of  the  choroid,  being  most  probably 
diseased,  may  suddenly  give  way,  and  destructive 
hsemorrhage  occur,  necessitating  the  excision  of  the 
globe.  By  drawing  off  the  aqueous  ver^  slowly,  we 
diminish  this  risk,  the  intra-ocular  circulation  adapting 
itself  by  degrees  to  the  gradually  diminishing  tension 
of  the  eyeball. 

Should  the  disease  have  advanced  so  far  as  to  in-  Abtdwlon. 
terfere  with  the  action  of  the  lids,  the  sight  of  the  eye 
being  destroyed,  it  will  be  better  to  excise  the  ante- 
rior naif  of  the  globe.  This  will  be  the  more  desirable 
if  the  other  eye  is  not  affected,  which  we  may  thus 
hope  to  save  from,  sympathetic  irritation. 

WOUNDS  AND  INJURIES  OF  THE  CORNEA. 

Injuries  op  the  Cornea,  as  Mr.  Cooper*  remarks,  ^'^g*"" 
present  themselves  of  every  size,  from  the  minute  mi^ 
puncture  of  the  surgeon's  needle,  which  does  not  even 
cause  the  escape  of  the  aqueous  humour,  to  cuts  and 
lacerations  the  most  extensive  ;  but  there  is  no  punc- 
ture or  scratch,  however  slight,  which  is  devoid  otrisk ; 


•W.  White  Ckwper  on  "Wounds  indlaiTin^iikol  >3aft'S»i< 
p.  98. 
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and  no  wound,  within  certain  limits,  from  which  ihe 
eye  may  not  recover  under  favourable  circumstances. 
The  earlier  the  age  the  greater  are  the  restorative 
powers,  and  if  the  patient  is  healthy,  the  less  disposed 
18  the  eye  to  take  on  inflammation  ;  even  in  advanced 
age,  the  recovery  from  operations  is  often  surprising. 

AfiRASiON  OF  THE  CoRNEA  is  by  uo  means  an  un- 
common accident ;  any  foreign  body,  striking  the  sur- 
face of  the  cornea,  may  scratch  off  a  portion  of  its 
epithelium.  These  corneal  abrasions  are  often  followed 
by  acute  pain  in  the  eye,  and  sometimes,  in  neglected 
cases,  by  destructive  inflammation.  The  patient  usually 
comes  to  us  with  the  eye  firmly  closed,  suffering  from 
considerable  pain,  lachrymation,  and  photophobia,  and 
complaining  of  a  sensation  as  if  a  foreign  body  were 
lodged  in  the  eye. 

The  moment  the  lids  are  opened  a  gush  of  tears 
takes  place  from  the  eye,  and  the  palpebral  and  orbital 
portions  of  the  conjunctiva  will  be  found  more  or  less 
congested.  If  the  cornea  be  examined  by  oblique 
light,  we  may  notice  that  the  abraded  portion  has  a 
glistening  appearance,  and  is  surrounded  bv  a  slight 
ridge,  occasioned  by  the  free  margin  of  epithelial  ceUs 
bordering  the  injured  part.  The  outline  of  the  ex- 
coriation is  generally  very  irregular,  and  its  size  will 
of  course  vary  according  to  the  extent  and  nature  of 
the  injury. 

A  simple  abrasion  of  the  cornea,  if  it  occurs  in  a 
healthy  person,  and  is  properly  treated,  generally  heals 
in  the  course  of  three  or  four  aays  ;  the  epithelium  is 
re-formed,  and  the  parts  assume  their  normal  condi- 
tion. But  if  the  patient  be  out  of  health  at  the  time 
of  the  injury,  or  if  the  case  be  carelessly  treated, 
simple  abrasion  may  induce  troublesome  keratitis  even 
leading  to  ulceration  or  abscess  of  the  cornea. 

Treatment. — In  a  case  of  abrasion  of  the  surface  of 
the  cornea,  it  is  well  to  open  the  lids  carefully  and  drop 
some  olive  oil  into  the  eye,  then  smear  th»  extract  of 
belladonna  over  the  lids,  and  lastly  apply  a  pad  of 
cotton-wool  and  a  bandage,  so  as  to  keep  the  parts  at 
rest  for  twenty-four  hours.  If  after  this  the  patient 
continues  to  suffer  from  pain,  it  will  be  advisable  to 
drop  a  solution  of  atropine  into  the  eye,  and  order 
poppy-he&d  fomentations  to  be  employed  fre(]juently, 
the  pad  and  bandage  being  appY\&^m^iAi^  YcitArun. 
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After  an  accident  of  tliis  kind,  if  the  irritation  has 
run  on  to  inflammation  or  ulceration,  we  shall  have  to 
treat  the  case  upon  precisely  the  same  principles  as 
those  I  have  already  laid  down,  when  discussing  the 
suhjects  of  keratitis  and  ulceration  of  the  cornea.  In 
abrasion  of  the  cornea  no  irritant  lotion  should  on  any 
account  be  used;  rest  is  the  chief  means  we  must 
employ,  and  if  this  be  attained,  in  most  cases  the 
epithelial  cells  will  very  soon  be  reproduced,  and  the 
functions  of  the  eye  restored. 

Contusions  op  the  Cornea  resulting  from  direct  Coimr- 
injury  are  uncommon,  on  account  of  the  rapidity  with  ^^ojia 
which  the  lids  close  and  prevent  the  impact  of  a  "^ 
foreign  body  upon  the  eye.   Nevertheless,  cases  of  con- 
tusion of  the  cornea  do  occur,  and  in  old  and  sickly 
people  are  at  times  followed  by  rapidly-advancing  de-  M*y  be 
structive  changes  in  the  part,  independently  of  com-  followed 
plications,  such  as  detachment  of  the  retina  or  choroid,  '^JjJ^- 
which  are  likely  to  take  place  under  the  same  circum-  ** 
stances.  After  contusion,  the  cornea  may  rapidly  assume 
^  hazy  appearance,  the  patient  suffering  great  pain  in 
the  eye,  and  the  conjunctiva  becomes  deeply  congested ; 
in  unfavourable  cases,  these  changes  may  run  on  into 
suppurative  keratitis,  in  spite  of  our  best  efforts  to 
prevent  it ;  and  if  necrosis  of  the  cornea  commences 
under  these  circumstances,  it  will  almost  certainly 
terminate  in  the  entire  destruction  of  the  eye. 

The  cornea  itself  is  seldom  raptured  from  a  blow, 
although  the  sclerotic  near  the  margin  of  the  cornea 
may  be  torn  open  by  direct  violence.* 

Penetrating  Wounds  or  the  Cornea,  provided  they  Pnrx- 
are  not  complicated  with  prolapse  of  the  iris,  will,  if  ijATura 
their  ed^es  fall  into  accurate  apposition,  usually  heal  ''^**''*"*- 
very  rapidly.   On  the  other  hana,  wounds  with  jagged  JfSLeif ' 
edges,  or  tnose  accompanied  with  loss  of  substance,  fit. 
heal  with  difficulty ;  and  as  a  general  rule,  an  opaque 
cicatrix  remains  to  mark  their  position  on  the  cornea, 
and  materially  interferes  with  the  patient's  sight  if  it 
be  situated  in  the  axis  of  vision. 

The  complication  which  principally  interferes  with  Probpw  of 
the  healing  of  wounds  of  the  cornea  is  a  prolapse  of  *™  °**y 
the  iris,  preventing  the  apposition  of  the  edges  of  the  • 


"  W.  White  Cooper  od  "Wounds  and  Id j ones  of  iVkft  TS.-^'v^' 
p.  192. 
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wonnd,  and  of  frequently  involving  tlie  iris  to  a  greater 
or  less  extent  in  pathological  change.  Unfortunately, 
in  extensive  wounds  of  the  cornea,  it  is  often  impos- 
sible to  thrust  back  and  retain  the  iris  in  the  anterior 
chamber ;  if  it  be  thus  replaced,  the  aqueous,  accumu- 
lating, is  apt  to  burst  open  the  edges  of  the  wound, 
and  as  the  fluid  escapes,  the  elastic  vitreous  pushes  the 
lens  and  iris  forwards  against  the  cornea,  and  a  further 
prolapse  occurs. 

Treatment. — Theoretically  we  might  suppose,  that  to 
dilate  the  pupil  with  atropine,  or  to  contract  it  with 
the  Calabar  bean,  so  as  to  drag  the  iris  away  from  the 
wound  in  the  cornea,  would  be  a  rational  and  effective 

Slan  of  treatment.  Unfortunately,  the  iris  will  not 
ilate  under  the  influence  of  mydriatics,  however 
powerful  they  may  be,  if  the  anterior  chamber  is 
empty,  and  the  ins  compressed  between  the  cornea 
and  tne  lens.  Atropine,  therefore,  although  it  should 
always  be  employed,  is  not  often  of  much  use  in 
extensive  wounds  of  the  cornea ;  in  small  ones  it  may 
be  useful,  as  it  is  possible  that  the  pupil  may  then  be 
made  to  dilate,  and  the  edges  of  the  wound  in  the 
cornea  falling  into  apposition,  the  aqueous  is  retained, 
and  the  full  efibcts  of  the  dru^  may  then  be  induced 
BO  as  to  draw  and  keep  the  ins  away  from  the  rent  in 
the  cornea. 

Let  us  suppose  that  a  portion  of  the  iris  protrudes 
between  the  edges  of  a  large  wound  of  the  cornea :  if 
the  case  is  a  recent  one,  it  is  advisable  to  excise  the 
protruding  iris  with  a  pair  of  scissors,  and  then,  with 
a  spatula,  gently  to  disengage  any  of  its  fibrous 
structure  that  may  remain  entangled  in  the  edges  of 
the  wound,  so  as  to  enable  the  latter  to  fall  into 
accurate  apposition.  Atropine  must  then  be  instilled 
into  the  eye,  and  a  compress  and  bandage  carefully 
adjusted  over  the  closed  lids;  in  this  way  we  may 
hope  to  prevent  any  further  prolapse.  In  old-stana- 
ing  cases  it  is  useless  attempting  this  plan  of  treat- 
ment, as  the  iris  will  have  become  so  completely 
united  to  the  cicatricial  tissue  of  the  wound,  as  to 
render  its  disengagement  an  impossibility. 

In  instances,  nowever,  of  wounds  of  the  cornea  not 

complicated  with  prolapse  of  the  iris,  a  solution  of 

atropine  should  be  dropped  into  the  eye,  three  or  four 

^aneB  a  day ;  it  tends  ^  sootke  the  irritation,  and,  to- 
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gether  with  a  carefully  applied  pad  and  bandage,  keeps 
the  eye  at  perfect  rest — a  matter  of  the  greatest  im- 
portance in  cases  of  this  kind.  Should  there  be  pain 
or  in'itation,  the  eye  may  be  well  fomented  with  a 
decoction  of  poppy -heads ;  and  one  or  two  full  doses 
of  opium  administered.  If,  in  spite  of  this,  the  pain 
in  the  eje  continues,  a  few  leeches  applied  to  the 
temple  will  often  give  relief. 

In  all  cases,  rest,  both  of  body  and  mind,  is  very  Beat  in  an 
necessary  for  the  injured  eye ;  and  in  simple  wounds  cmm, 
of  the  cornea,  when  combined  with  a  little  patience, 
may  be  all  that  is  required.  Among  sensitive  subjects 
we  may  add  to  this  treatment  a  few  drops  of  liq.  opii  sed. 
and  infusion  of  bark,  to  be  taken  three  or  four  times 
a  day. 

In  severe  wounds  of  the  cornea,  whether  they  be  ]>eep«r 
contused  or  incised,  we  should  always  be  prepared  to  complica- 
find  that  detachment  of  the  retina,  or  some  sucn  serious  *^^^ 
complication,  has  occurred  in  the  deeper  structures  of 
the  eye. 

If  the  wound  in  the  cornea  is  a  small  and  recent  one,  in  smftD, 
and  a  nodule  onl^  of  iris  protrudes  throngh  it,  we  may  recent 
be  able  to  return  it  into  tne  anterior  chamber.*  Under  J^mUie 
these  circumstances  it  will  be  well  to  puncture  the  pro-  iris, 
lapsed  iris  with  a  broad  needle ;  we  thereby  relieve  any 
slight  congestion  of  its  protruding  vessels,  and  allow 
the  aqueous  to  escape  from  behind  it — both  important 
points  to  be  attained  ;  atropine  must  then  be  applied 
to  the  eye,  and  a  pad  and  bandage  carefully  adjusted. 
We  may  hope  that  by  these  means  the  wound  in  the 
cornea  will  heal,  and  the  iris  be  retained  in  its  normal 
position. 

For  the  reasons  already  stated,  we  cannot  expect 
any  success  from  this  proceeding  in  large  wounds  of 
the  cornea,  where  a  considerable  extent  of  the  iris  is 
prolapsed;  and  even  if  we  excise  the  prolapsed  iris,Irid«otomj 
as  above  directed,  there  is  always  a  risk  that  the  ^^SSboL 
wound  in  healing  will  retain  a  portion  of  the  iris  in  the 
cicatricial  tissue,  which  may  be  the  means  of  setting 
up  sympathetic  irritation  in  the  sound  eye — a  disaster 
against  which  the  surgeon  can  hardly  be  too  much  on 
his  guard.    The  metnod  of  treatment  which  is  most 


•  W.  White  Cooper  on  "Injuries  of  the  ¥1^©;'  'V)-'^'^ 
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jfenerally  applicable  in  these  cases,  is  to  perfonn  an 
iridectomy,  removing  all  the  protruded  portion  of  the 
iris,  and  thus  preventing  the  chance  of  a  further  pro- 
lapse, or  the  ill  consequences  arising  from  the  iris  be- 
coming involved  in  the  cicatrix.  But  in  performinff  an 
iridectomy  under  these  circumstances,  we  must  bear 
in  mind  the  fact,  that  there  is  no  anterior  chamber,  the 
lens  being  thrust  against  the  posterior  surface  of  the 
cornea ;  to  make  an  iridectomy,  therefore,  the  patient 
must  be  placed  under  chloroform  so  as  to  relax  the 
muscles,  no  stop  speculum  can  be  used,  and  the  section 
in  the  cornea  must  be  performed  with  a  very  narrow- 
bladed  knife,  which  can  be  made  to  transfix  tne  margin 
of  the  cornea  only,  thus  keeping  clear  of  the  lens. 

Foreign  Bodies  in  the  Cornea. — It  frequently  hap- 
pens that  particles  of  dust,  bits  of  coal,  straw,  and  such 
like  substances  find  their  way  into  the  eye,  and  becom- 
ing fixed  in  the  epithelial  layers  of  the  cornea,  excite 
considerable  irritation  and  pain,  intolerance  of  li^ht, 
and  profuse  lachrymation.  There  is  generally  but  little 
difficulty  in  detecting  the  presence  of  a  foreign  body  on 
the  cornea,  especially  if  the  part  be  examined  by  the 
lateral  method  of  illumination ;  and  the  sooner  an 
offending  particle  is  removed  from  this  situation  the 
better,  for  the  patient  by  constantly  rubbing  at  the 
lid,  is  apt  to  drive  the  offending  particle  deeper  into  the 
cornea,  and  it  may  then  give  nse  to  severe  inflamma- 
tion of  the  eye. 

When  consulted  in  cases  of  this  kind,  the  surgeon 
should  seat  his  patient  in  front  of  a  good  light,  and 
standing  behind  him,  with  the  aid  of  an  assistant,  he 
should  Keep  the  eyelids  wide  open,  the  patient  being  at 
the  same  time  directed  to  look  steadily  forwards ;  with 
a  small  spud  or  cataract  needle  he  may  then  pick  the 
offending  particle  off  the  cornea.  If  it  happens  to  have 
been  a  little  bit  of  iron,  or  coal,  or  in  fact  any  substance 
likely  to  stain  the  cornea,  although  the  particle  is 
detached,  the  discoloration  may  remain,  and  we  should 
not  attempt  its  removal;  it  will  wear  away  in  the 
course  of  a  few  days,  as  new  epithelial  cells  are  formed. 

It  often  happens,  in  cases  of  this  kind,  that  before 

we  see  the  patient,  the  foreign  substance  has  been 

lodged  in  the  eye  for  some  days,  and  has  set  up  so 

mnch  irritation  that  it  is  utterly  impossible  for  the 

patient  to  hold  bis  eye  Bteody  for  an  instant,  in  order 
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that  the  sargeon  may  remove  it.    Under  these  circum- 
stances, it  is  well  to  allow  the  patient  to  inhale  a  little 
chloroform  or  aether,  and  the  operation  may  then  be 
completed  without  any  difficulty.    If  there  should  be 
any  objection    to    chloroform,    better  apply  a  stop 
speculum  to  the  eye,  and  having  fixed  the  eyeball  with 
a  pair  of  forceps,  we  can  command  the  eye  and  quickly 
effect  our  object.      After  the  removal  of  the  foreign 
particle   from  the  cornea,  a    few  drops    of   castor-  Apply  oil, 
oil   may    be    dropped   into  the    eye,    and    the    lids  PJ^T*"* 
kept  closed  for  twenty-four  hours  with  a  pad  and      ^^' 
bandage. 

Cases  of  Impaction. — The  foreign  body  may,  however,  if  de«p, 
strike  the  cornea  with  sufficient  force  to  be  driven  ™»y  <»cape 
deeply  into  the  laminated  tissue,  and  it  then  gives  rise  twn,°^^^^ 
to  tne  most  severe  irritation,  and  it  may  be,  inflam- 
mation of  the  eye.     The  hyper-action  thus  induced 
may  become  localized  around  the  offending  particle, 
and  suppuration  taking  place,  it  is  gradually  loosened 
from  its  position  by  the  disintegration  of  the  sur- 
rounding tissue,  and  so  cast  out  of  the  eye.    An  ulcer 
thus  formed  usually  heals  up  tolerably  quickly,  a  small 
nebulous  spot  alone  remaining  to  indicate  the  position 
the  foreign  body  occupied. 

In  other  cases  no  such  localization  of  the  inflam-  or  canae  an 
mation   occurs    around   the    offending    particle,    but  •*••«•"• 
spreading  from  the  seat  of  injury,  it  gradually  in- 
volves the  whole  cornea,  and  ultimately  the  deeper 
tissues  of  the  eye,  terminating  in  general  mfiammation 
of  the  globe. 

When  called  to  attend  a  case  where  a  foreign  bodj  Bemore  at 
has  become  impacted  in  the  cornea,  our  first  duty  is  o°f*J^^ 
obviously  to  remove  it  as  soon  as  possible.    If  the  eye 
is  painful  and  irritable,  it  vriU  be  advisable  to  aa- 
minister  chloroform;    and    the   point  of  a  cataract 
needle,  or  spatula,  being  inserted  beneath  the  foreign 
body,  it  is  to  be  lifted  ^om  its  bed.    It  is  surprising  oi«b 
how  firmly  particles   of    iron   or  dust  may   oecome  *"**y  ***^ 
wedded  into  the  laminated  tissue,  and  without  the  aid 
of  chloroform,  it  ofken  requires  the  ^preatest  patience 
on  the  part  of  both  surgeon  and  patient  to  aislodge 
them.    After  removal,  the  eyelids  must  be  kept  closed 
for  a  day  or  two  with  a  pad  and  bandage. 

If  the  foreign  body  has  given  rise  to  abscess  or  sup- 
puration of  the  cornea,  the  case  must  b^  \»t^»Xi^  ^o:^^ 
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the  principles  already  laid  down  with  reference  to  these 
affections  (p.  254). 

It  does  not  often  happen  that  foreign  bodies  become 
encysted  in  the  cornea,  out  occasionally  we  meet  with 
instances  of  the  kind.  Thns,  a  grain  of  gunpowder,  or 
some  such  substance,  becomes  imbedded  in  tne  cornea, 
and  probably  gives  rise  to  some  slight  irritation  in  the 
first  mstance ;  this  gradually  subsides,  and  the  particle 
remains  encysted,  causing  no  further  inconvenience. 
Under  these  circumstances  it  would  hardly  be  wise  to 
attempt  its  removal ;  but  these  are  exceptional  cases, 
and  by  no  means  invalidate  the  general  rule,  that  a 
foreign  body  should  be  extracted  from  the  cornea  as 
soon  as  possible. 

Cases  of  Verf oration. — We  sometimes  meet  with  in- 
stauces  in  which  a  chip  of  steel,  or  other  hard  substance, 
has  been  driven  against  the  cornea  with  sufficient  force 
to  perforate  it,  its  inner  extremity  wounding,  perhaps, 
the  iris  and  lens.  It  is  upon  a  consideration  of  the 
size  and  position  of  the  particle,  and  the  complications 
to  which  it  may  give  rise,  that  our  prognosis  and  treat- 
ment must  be  based.  If  the  foreign  body  is  a  large 
one,  it  follows  as  a  general  rule,  that  it  will  excite 
much  more  irritation  and  inflammation  in  the  eye  than 
a  smaller  one  would  do.  So  again  with  regard  to  its 
position — if  in  the  axis  of  vision  it  will  almost  certainly 
injure  the  cornea,  to  such  an  extent  as  to  interfere  witn 
the  subsequent  perfection  of  vision. 

So  far  the  features  of  such  a  case  are  sufficiently 
obvious;  but  it  requires  a  certain  amount  of  expe- 
rience, and  a  careful  study  of  the  parts,  to  determine  if 
a  foreign  body,  which  has  perforated  the  cornea  towards 
its  circumference,  has  wounded  the  iris  or  lens.  In 
most  cases  where  the  cornea  is  thus  transfixed,  the 
aqueous  escapes,  and  the  iris  and  lens  are  thrust 
against  the  inner  extremity  of  the  foreign  body,  and 
thns  placed  in  imminent  peril. 

The  intense  pain,  intolerance  of  light,  and  lachryma- 
tion  to  which  tnese  more  serious  injuries  of  the  cornea 
give  rise,  render  it  necessary  to  administer  chloroform 
before  making  oar  examination,  in  order  that  we  may 
be  enabled  to  inspect  the  parts  thoroughly,  as  well  as 
to  assist  us  in  removing  the  foreign  body.  The  lids 
bavinff  been  separated  we  must  examine  the  seat  of 
the  injury  by  transmitted '\ig\it\  ^^  ^«»\\.\Qti  ^aiid  re- 
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lations  of  tlie  foreign  body  are  tbos  to  be  carefully 
studied.  If  tbe  iris  is  in  its  normal  position,  being 
well  away  from  tbe  cornea,  it  indicates  tbe  fact  tbat 
tbe  aoueous  bumonr  still  fills  tbe  anterior  cbamber, 
and  that  tbe  inner  extremity  of  tbe  foreign  body, 
unless  it  be  of  some  considerable  length,  may  not  bave 
wounded  tbe  iris  or  lens.  Under  these  circumstances 
tbe  case  will  be  a  comparatively  simple  one,  provided 
no  deep-seated  inflammation  of  tbe  eye  has  been  ex- 
cited. On  the  other  band,  we  may  discover  or  suspect, 
from  tbe  escape  of  aqueous  or  tbe  depth  of  tbe  pene- 
tration, tbat  the  iris  or  lens  bas  been  wounded,  u  tbe 
iris  bas  sufiered,  tbe  case  may  be  complicated  by  iritis ; 
and  if  tbe  capsule  of  tbe  lens  bas  been  injured,  a 
traumatic  cataract  will  add  still  further  to  tbe  difficulties 
we  sball  bave  to  contend  witb. 

Supposing,  however,  tbat  botb  tbe  iris  and  lens  bave 
escaped  injury;  having  tbe  patient  still  under  the  in-  ifgjmnu 
fluence  of  chloroform,  we  may  generally  lay  bold  of  ranoTe 
tbe  foreign  body  with  a  P&ii'  of  lorceps,  and  remove  it  ^thfor- 
from  the  eye  without  difficulty.  **^* 

But  if  from  tbe  action  of  tbe  eyelids,  or  tbe  patient's 
endeavours  to  rub  tbe  substance  out  of  tbe  eye,  be  bas 
driven  its  outer  extremity  inwards,  and  flusb  witb  tbe 
cornea,  or  it  may  bo  deeply  into  its  laminated  tissue, 
it  will  tben  be  impossible  to  take  bold  of  it  witb  a  pair 
of  forceps,  and  any  forcible  attempts  to  do  so  would 
probably  drive  it  completely  into  tbe  anterior  chamber. 
It  is  advisable,  under  these  circumstances,  to  enlarffe 
the  wound  in  tbe  cornea,  and  tben  seize  bold  of  the 
foreign  body  and  remove  it ;  it  bas  been  recommended 
in  cases  of  tbis  description  to  pass  a  broad  needle  ifd«ep, 
througb  the  margin  of  tbe  cornea,  tbe  flat  blade  of  employ  • 
tbe  instrument  being  inserted  beneatb  tbe  inner  ex-  "•*^**' 
tremity  of  tbe  foreign  body ;  the  latter  may  thus  be 

Ensbed  outwards,  tUl  its  projecting  end  can  be  taken 
old  of  witb  a  pair  of  forceps,  and  extracted  from  the 
eye. 

A  solution   of   atropine    sbould  subsequently   be  Atropine, 
dropped  into  tbe  eye,  tbree  or  four  times  a  day,  so  as, 
if  possible,  to  keep  tbe  iris  away  from  tbe  wound  in 
tbe  cornea,  and  a  pad  and  bandage  sbould  be  carefully  p^  ^^ 
applied.     If  tbe  eye  is  mucb  inflamed,  cold  compresses  bw " 
may  witb  advantage  be  used,  and  ooiam  Txi\xaX>  \^  «j^- 
ministered  internally,  so  asto  aWa^  1uie\Tii\aiXAOii  Va^^Ja^ 

u  2 


292 


DISEASES  OF    THE    CORNEA. 


part.    Leecbes  will  bo  necessary  if  the  inflammation 
runs  high. 

If  on  examining  the  eye  we  find  the  foreign  body 
has  wounded  the  iris  or  lens,  bat  can  still  be  withdrawn 
from  the  cornea,  we  shall,  of  coarse,  lose  no  time  in 
removing  it ;  bat  if  it  has  fairly  passed  through  the 
oomea,  and  fallen  down  into  the  lower  part  of  the 
If  in  anterior  anterior  chamber,  or  is  seen  sticking  in  the  iris  or  lens, 
use  other  ^®  ^^°  ^®  longer  hope  to  seize  it  with  the  forceps ; 
having  once  passed  through  the  cornea  the  elastic 
lamina  closes  over  it,  and  defeats  Etll  oar  attempts  to 
get  at  it  in  this  way,  and  a  different  method  must  be 
employed.  The  management  of  these  cases  will  be 
found  described  under  the  head  of  wounds  of  the  iris 
and  lens,  the  corneal  injury  being  a  matter  of  very 
secondary  importance. 
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Senile  Degeneration  of  the  Cornea. — This  condi- 
tion of  the  cornea  is  characterized  by  the  presence  of 
the  aretes  senilis  or  white  margin,  which  Mr.  Canton 
describes  as  follows: — **The  areas  senilis,  if  closely 
Appearanoe  examined,  will  be  found  to  be  composed  of  two  parts, 
the  outer  having  a  greyish  white,  or  dusky  tint,  the 
inner  one  being  milky  in  colour.  These  are  separated 
from  each  other  by  a  clear,  unaffected  line  of  cornea, 
and  through  this  the  iris  can  be  distinctly  seen.*** 

This  Eilteration  in  the  margin  of  the  cornea  usually 
commences  in  its  upper  section,  and  in  both  eyes  at  the 
same  time ;  subsequently  the  lower  portion  is  similarly 
affected,  so  that  the  eye  then  presents  two  white 
crescents,  an  upper  and  a  lower  one ;  they  gradaally 
advance,  and  ultimately  coalesce,  and  the  cornea  is  then 
surrounded  by  a  whitish  band  as  above  described.  This 
band  usually  extends  only  a  short  distance  from  the 
margin  of  the  cornea,  but  in  some  instances  it  en- 
croaches on  the  more  central  parts,  and  may  involve  a 
very  considerable  portion  of  the  cornea,  but  such  cases 
are  rare. 

This  formation  is  not  to  be  confounded  with  the  grey 
lino  which  corresponds  to  the  border  of  the  sclerotic. 


*K  Canton  od  **  The  Arcus  Senilis^  or  Fatty  Degeneration  of 
the  CometL,**  p.  %, 
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where  it  is  bevelled  off  to  overlap  the  cornea:  the  true 
arcus  senilis  presents  precisely  the  appearances  de- 
scribed by  Mr.  Canton  and  depends  npon  fatty  de- 
feneration of  the  cornea, 
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its  transparent  structore 
being  converted  into  a 
semi-opaque  band,  of  the 
extent  and  configuration 
depicted  in  Fig.  27. 

As  a  general  rule,  the 
arcus  does  not  appear  be- 
fore a  man  has  reached 
the  age  of  forty-five  or 
fifty,  but  it  may  come  on 
in  younger  people ;  when 
it  does  so,  it  may  be  taken 

as  an  indication  of  a  constitutional  tendency  to  fatty 
degeneration  of  the  tissues.  There  can  be  no  doubt 
that  the  arcus  senilis  is  hereditary ;  that  is,  the  gouty 
or  other  diathesis  upon  which  it  depends  passes  from 
parent  to  child,  and  with  it  the  tendency  to  early  fatty 
degeneration  of  the  cornea,  the  muscular  tissue  of  the 
heart,  and  other  organs  of  the  body. 

I  am  not  aware  of  a  single  instance  in  which  this 
disease  has  advanced  so  far  towards  the  centre  of  the 
cornea  as  to  interfere  with  the  perfection  of  vision.  I 
cannot  say  that  in  operating  for  cataract,  the  presence  „  open- 
of  an  arcus  senilis  influences  me  in  the  selection  of  one  tiona. 
or  other  of  the  various  modes  of  removing  the  lens ;  I 
have  frequentlv  performed  the  flap  extraction  with  the 
most  favourable  results,  although  an  extensive  areas 
senilis  has  been  present. 

Instances  have  been  recorded  of  an  arcus  senilis 
disappearing  under  a  course  of  treatment  calculated  to 
increase  the  vigour  of  mind  and  body,  among  those 
whose  constitutions  have  been  impaired  from  over- 
work, ill-health,  and  other  depressing  influences. 

Leprous  Affections  of  the  Cobnea. — ^Amon^  the 
natives  of  India,  and  in  fact  amon&r  all  classes  afiected 
with  leprosy,  it  often  happens  that  both  corneas  become 
nebulous,  the  opacity  commencing  at  the  extreme 
margin  of  the  cornea  and  extending  year  by  year  to- 
wards the  axis  of  vision :  vessels  may  from  an  «ftxV) 
stage  of  the  disease  be  seen  pTotn\<3^x[%  ^t^isv^^^  ^s&- 


DoMDOt 

inlerfore 
with  TiaioD, 


294  DISEASES  OF    THE  CORKEA. 

conjunctival  zone  into  the  cornea,  and  from  time  to  time 
these  vessels  become  much  congested,  the  hyperaBmia 
lasts  for  a  month  or  two  and  then  subsides ;  but  after 
each  attack  of  this  kind  the  opacity  of  the  cornea 
increases  both  in  extent  and  density,  and  so  the  patient's 
sight  is  slowly  but  surely  lost  for  all  practical  pur- 
poses.* Changes  in  the  transparency  of  the  cornea 
such  as  I  have  above  described,  are  due  to  the  growth  of 
leprous  elements  in  the  tissue  of  the  cornea,  and  conse- 
quently we  oMi  only  hope  to  influence  the  condition  of 
tne  eye  by  adding  on  the  primary  cause  of  the  disease. 
I  have  seen  so  many  leprous  patients  improve  under  a 
long  continued  course  of  tonics,  combined  with  arsenic, 
change  of  climate,  and  a  generous  dietary,  that  I  am 
by  no  means  disposed  to  abandon  cases  of  leprous 
opacity  of  the  cornea  to  their  fate.  We  cannot  cure 
the  disease,  but  I  am  persuaded  we  can  often  stop  its 
progress  for  years,  if  not  for  life,  and  thus  preserve  the 
eye  among  other  organs  of  the  body  from  oestruction. 

Leprous  tubers  of  the  cornea  are  seldom  met  with 
unless  similar  growths  are  seen  springing  from  the  iris. 
They  commence  as  small  pale  elevations  situated  on 
the  margin  of  the  cornea ;  as  the  little  tuber  grows  it 
becomes  vascular,  and  gradually  extends  itself  over 
the  surface  of  the  cornea.  Both  eyes  are,  as  a  rule, 
attacked,  and  the  tubers  are  placed  symmetrically  on 
corresponding  spots  of  the  cornea.  The  tubers  take 
years  to  grow,  but  nevertheless  they  surely  and 
gradually  increase  in  ^ize  until  they  may  entirely  cover 
the  cornea.  As  far  as  my  experience  goes  treatment 
is  of  little  avail  in  this  form  of  leprosy ;  an  eye  once 
affected  by  tuberous  growths  will,  in  spite  of  all  we 
can  do,  graduEilly  be  destroyed.  Nor  is  it  of  any 
advantage  to  excise  these  leprous  tubers — they  are 
certain  to  grow  again,  even  if  the  base  of  the  excised 
tuber  is  freely  attacked  with  chloride  of  lime.  Leprous 
tuber  of  the  iris  and  cornea  is,  without  exception,  one 
of  the  least  hopeful  affections  of  the  eye  we  have  to 
deal  with ;  the  only  consolation  in  cases  of  the  kind  is, 
that  the  progress  of  the  malady  is  a  very  protracted  one. 


•  Some  years  since,  T  sent  a  patient  s^iffering  from  leprous 
disease  of  the  cornea  to  Mr.  J.  Hutchinson,  and  from  this  patient 
Plate  XXIX.  was  drawn  of  the  series  of  ChromolithogTMphs  of 
Diseaaes  of  the  Skin,  published  by  the  New  Sydenhiun  Society. 


CHAPTER  IX. 

DISEASES   OF  THE   IRIS. 

JTyperceyniu — Plastic,  serous,  'parenchymatous  Iritis — 
TreaimcHt — Corelysis  in  Synechia — Traumatic  Iri- 
tis—  Wounds  of  the  iris — Detachment — Tumours — 
Mydriasis  —  Myosis  —  Tremulous  iris  —  Hippus — 
Artificial  pupil — Excisioji  of  iris — Iridesis  —  Iri- 
dectomy — Changes  in  the  aqueous — Foreign  bodies 
in  tJie  anterior  chamber — Irido-choroiditis. 

HTPERJSMIA  AND  INFLAMMATION. 

In  commencing  the  consideration  of  the  diseases  of  the 
iris,  it  may  be  well  briefly  to  recall  the  diflferent  ele- 
ments of  its  healthj  structure,  which  may  severally 
become  the  subjects  of  patholo^cal  chancre. 

The  colour  ot  the  iris,  dependmg  as  it  does  upon  the  colour  of 
amount  and  tint  of  the  particles  contained  in  its  pig-  healthy  iris, 
mcnt  cells,  naturally  varies  in  different  individuals. 
As  a  general  rule,  the  irides  are  of  the  same  colour,  but 
we  occasionally  meet  with  instances  of  a  congenital 
difference  in  this  respect,  although  they  may  be  other- 
wise perfectly  healthy. 

Whatever  the  colour  of  the  healthy  iris,  it  has  a  itt  textuM. 
brilliant,  shining,  fibrous  aspect,  and  any  alterations  in 
its  textural  character  are  symptomatic  of  disease, 
although  the  change  may  be  so  sught,  that  it  can  only 
be  appreciated  by  comparing  the  diseased  with  the 
healthy  eye. 

The  state  of  the  pnpil,  again,  is  an  important  element  Form  and 
for  consideration  m  diseases  of  the  iris  and  deeper  n»o*>^*J  <»' 
structures.    In  the  healtiiy  eye  the  surfaces  of  the  iris  ^"^ 
and  its  pupiUai-y  margin  are  quite  free  in  the  aqueous 
humour ;  the  pupil  has  a  circular  form  and  a  wide 
range  of  motion,  quickly  responding  to  every  change 
in  the  degree  of  illumination  (see  p.  18) ;  but  it  fre- 
quently happens  that,  from  inflammatory  or  other 
causes,  adhesions  form  among  the  fibres  of  the  rig,  or 
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between  it  and  the  capsule  of  the  lens.  Under  these 
circumstances  the  action  of  its  contractile  elements  is 
mechunicall^  impeded,  the  mobility  of  the  pnpil  im- 
paired, and  its  circular  form  distorted. 

But  defective  action  of  the  pupil  may  arise  from 
faulty  innervation.  Thus,  affections  of  the  retina,  or 
of  tne  choroid  by  involving  the  long  ciliary  nerves,  will 
influence  the  sensibility  of  the  iris.  Alterations,  there- 
fore, in  the  activity  of  the  pupil,  arc  not  necessarily 
pathognomonic  of  disease  of  the  fibrous  structures  of 
the  iris,  for  they  may  depend  upon  more  remote  in- 
fluences, into  which  it  would  be  foreign  to  my  purpose 
to  inquire  at  present. 

Hyper.^mia  of  the  Iris  is  the  first  departure  from 
the  healthy  state  which  requires  our  attention,  when 
occupied  with  the  pathology  of  the  iris;  not  that  it 
often  occurs  as  an  independent  affection,  but  it  is  a 
sufficiently  constant  feature  of  several  maladies  to 
deserve  consideration.  Thus^  hyperasmia  is  occa- 
sionally met  with  as  a  result  of  injuries  or  wounds  in- 
volving the  cornea ;  but  it  is  more  often  seen  in  the 
early  stages  of  iritis,  or  congestion  of  the  choroid ;  and 
is  not  un frequently  described  as  chronic  iritis. 

Symptoms. — This  condition  of  hypercemia,  from 
whatever  cause  it  arises,  is  always  characterized  by  the 
appearance  of  a  rosy  zone  of  finely  injected  vessels,  at 
the  junction  of  the  cornea  and  sclerotic ;  the  extent 
and  depth  of  coloration  of  this  zone  vary  with  the  pro- 
gress of  the  disease.  It  is  important  to  notice  that  in 
uiese  cases  the  cornea  remains  i)erfectly  transparent,  so 
that  there  can  be  no  mistaking  this  sclerotic  or  subcon- 
junctival zone  of  small  parallel  vessels,  in  hyperaemia 
of  the  iris,  for  a  symptom  of  keratitis. 

On  examining  the  hyperasmic  iris  by  transmitted 
light,  we  shall  be  able  distinctly  to  trace  the  distended 
vessels  coursing  over  its  surface.  The  fibrous  elements 
of  the  iris  remain,  as  a  rule,  unaltered  in  colour.  In 
some  few  instances,  however,  after  long-continued 
hyperaemia,  changes  take  place  in  the  pigment-cells  of 
tne  iris,  similar  to  those  noticed  under  analogous  cir- 
oumstances  in  the  choroid ;  they  become  of  a  darker 
colour  and  shrink  up.  These  alterations  usually  com- 
mence  at  the  mamn  of  the  pupil,  in  the  uvea  cover- 
ing the  oontract<ue  Ebrea  o^  t^^  ms,  >9t\NAs?CL  \Jafc\i  i^r«- 
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sent  an  nneven  and  spotted  appearance,  small  dark 
excrescences  projecting  from  tbem  into  the  pupil.   The 
pupil  responds  but  slowly  to  the  stimulus  oi  light  or  to  PnpU 
weak  mydriatics ;  but  even  after  long-continued  by-  "^ore"*** 

Eereemia,  the  contractile  elements  of  the  iris  seldom 
ecome  disorganized ;  and  no  sooner  does  the  conges- 
tion subside,  than  it  again  actively  performs  its  func- 
tions. 

The  patient  seldom  complains  of  pain  in  the  eye,  but  Vuion  dim 
of  more  or  less  dimness  of  vision,  which  is  most  marked  jj^'  •^"*" 
after  stmset.  This  symptom  of  hypersBmia  of  the  iris 
depends  on  the  impairment  of  its  functions,  caused 
by  the  pressure  of  its  congested  vessels  on  the  con- 
tractile and  nervous  elements  of  the  iris,  the  conse- 
quence of  which  is,  that  the  pupil  fails  to  dilate  after 
nightfall,  thus  preventing  a  sufficiency  of  light  from 
reaching  the  retina  to  produce  distinct  vision.  During 
the  day  the  patient  sees  tolerably  well,  for  these  cases 
of  hypersBmia  differ  from  iritis,  in  that  there  is  no  tur- 
bidity of  the  aqueous. 

Congestion  of  the  iris  is  so  frequently  associated  Pmsm  into 
with,  or  merges  into  iritis,  that  I  shall  describe  the  *"'*•• 
treatment  to  be  adopted  in  this  form  of  disease  when 
considering  that  of  inflammation  of  the  iris. 

Iritis,  or  Inflammation  op  the  Iris.—  I  propose  isms, 
describing  iritis  under  three  heads:  first,  the  simple  or 
plastic  iritis ;   secondly,  the  serous ;    and  lastly,  the 
parenchymatous  or  suppurative  iritis.*    Inflammation 
of  the  iris  is  accompanied  by  certain  symptoms  com-  Bymptoms 
mon  to  all  forms  ot  the  disease,  and  which  it  will  be  o««n™on  to 
convenient  to  describe  under  distinct  headings,  so  as  to       ^""^ 
save  the  necessity  for  recapitulation  when  giving  the 
characteristic  features  of  each  variety. 

Pain  in  the  affected  eye  is  a  constant  symptom  of 


*  I  liAve  adopted  this  nomonclatnre,  because  it  seems  to  mo, 
on  pathological  grounds,  to  be  sounder  than  that  em^Io^ed  by 
some  Enerlish  surgeons,  such  as  rheumatic  iritis,  syphilitic,  and 
so  on.  Bat  beyond  this,  the  nomenclature  is  that  of  M.  Wecker, 
Von  Graefe,  and  the  leading  Continental  authorities;  and  it  is 
desirable  to  promote  as  much  unanimity  as  possible  in  tbe  profes> 
siou  on  these  matters.  Lastly,  so  far  from  sacrificing  principles 
or  views  which  I  deem  to  be  important,  I  feel  that  mv  subject 
is  simplified  and  best  explained  by  th3  arran^mfiix^.  WtA  «c^- 
ployed. 
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iritis,  but  varies  considerably  in  degree  in  different 
cases.  In  many  instances  the  patient  complains  of 
only  slight  uneasiness,  extending  from  the  eye  over  the 
corresponding  side  of  the  forehead,  whereas  in  others 
the  pain  is  excruciating,  and  of  a  throbbing,  lancinating 
character,  involving  not  only  the  affected  eye,  but  the 
side  of  the  head  and  face.  Under  any  circumstances 
the  pain  is  intermittent,  usually  increasing  towards 
evenmg,  and  gradually  growing  worse  as  the  night 
advances.  In  other  cases,  in  which  the  iris  is  not 
much  swollen,  nor  the  intra-ocular  pressui'e  greatly 
increased,  the  patient  will  hardly  notice  this  symptom; 
it  is  always,  however,  increased  when  pressure  is  made 
on  the  eyeball 

Sclewtic  Zone, — A  rosy  zone  of  parallel  congested 
subconjunctival  vessels,  invariably  surrounds  the  junc- 
tion of  the  cornea  and  sclerotic  in  this  disease  ;  hyper- 
aamia  of  the  iris  must  in  fact  exist  in  instances  of  intis, 
and  consequently  congestion  of  this  subconjunctival 
zone  of  vessels,  smce  they  anastomosewith  those  of  the 
iris  and  choroid.  The  amount  of  the  subconjunctival 
congestion  will  of  course  vary  with  the  severity  and 
stage  of  the  inflammation,  and  iu  some  cases  may  be 
concealed  to  a  great  extent  by  the  injected  and 
chemosed  conjunctiva.  Ultimately,  as  the  iritis  passes 
off,  and  the  balance  of  the  circulation  is  restored,  the 
zone  of  vessels  gradually  disappears,  and  the  sclerotic 
assumes  its  normal  appearance. 

Dimness  of  »ight  is  another  symptom  of  iritis;  it 
depends  in  the  first  instance  upon  turbidity  of  the 
aqueous,  more  than  on  alterations  in  the  iris.  Another 
cause  of  the  haziness  of  vision  consists  in  the  changes 
which  take  place  in  the  epithelium  of  the  posterior 
elastic  lamina  of  the  cornea,  and  which  are  best 
detected  by  the  lateral  method  of  examination.  These 
cells  often  present  a  hazy  appearance,  similar  to  that 
of  the  anterior  layers  of  the  cornea  in  keratitis.  In 
instances  of  this  kind«  flakes  of  degenerated  and 
detached  epithelium  may  by  means  of  transmitted 
light  sometimes  be  seen  m>ating  about  in  the  aqueous. 
In  the  further  progress  of  intis,  bands  of  adnesion 
form  between  the  iris  and  the  capsule  of  the  lens, 
giving  rise  to  the  condition  known  as  synechia.  In 
this  w&y  the  pupil  is  sometimes  closed,  and  the  sight 
IB  conaequenuy   very    im^peilecXi.     \^,  Vio^ever,  the 
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patient's  vision  is  mncb  affected  and  the  pnpil  is  not 
closed,  we  may  with  reason  suspect  that  the  ciliary 
body  and  vitreous  have  become  involved ;  in  instances  of 
this  description  there  is  usually  tenderness  on  pressure 
made  over  the  region  of  the  ciliary  body;  and  the 
power  of  accommooation  is  also  affected. 

Changes  in  the  Colour  and  Texture  of  the  Iris  are  €*»"«•  of 
noticeable  in  all  cases  of  iritis ;  a  blue  or  grey  iris  S^"'  "* 
becoming  more  or  less  greenish,  a  green  iris  vellowish 
green,  and  a  dark  brown  iris  of  a  reddish  hue.  Its 
brilliant  fibrous  aspect  is  also  destroyed,  being  ex- 
changed for  a  confused  and  muddy  appearance.  These 
alterations  are  rendered  more  apparent  by  comparing 
the  diseased  with  the  healthy  eye  (provided  only  one 
eve  is  affected) ;  but  under  any  circumstances,  the 
change  in  the  colour  and  biilliancy  of  the  iris  is  un- 
mistakeable  in  all  instances  of  inflammation,  and  is 
due  partly  to  alteration  in  the  fibrous  structure 
of  the  iris,  and  partly  to  turbidity  of  the  aqueous 
humour. 

Alteration  in  the  Mobility  and  Form  of  the  Pupil. —  Pupil 
The  congested  state  of  the  vessels,  together  with  the  •*"W*^» 
serous  effusion  that  occurs  in  the  early  stages  of  in* 
flammation  of  the  iris,  necessarily  impair  the  functions 
of  the  contractile  elements  of  the  iris,  and  conse- 
quently its  mobility ;  hence  a  defective  response  of  the 
iris  to  the  stimulus  of  light  is  an  early  symptom  of 
iritis.     Subsequently,  as  adhesions  form  between  the 
iris  and  the  lens,  they  not  only  impede  the  action  of 
the  former,  but,  when  under  the  innuence  of  atropine, 
the  pupil  assumes  an  irregular  figure,  or,  it  may  be, 
is  unable  to  dilate  at  all,  bein^  completely  closed  by  2|^^|^fs°^ 
organized  bands  of  neo-pliMtic  tissue.    From  the  com-  .J^^is, 
mencement,  therefore,  and  thronghont  the  course  of 
an  attack  of   inflammation,  the   iris  responds  but 
slowly  and  imperfectly  to  the  stimulos  of  light  or  to 
mydriatics. 

Intolerance  of  light  (md  Lachrymation  are  symptoms  ^5  ^J??"** 
so  frequently  met  with  in  ins,  that  thev  may  be  ^  ^ 
considered  as  being  common  to  all  its  forms.  In 
chronic  or  subacute  cases,  they  may  be  hardly  notice- 
able, whereas  in  the  active  stages  of  the  more  acute 
forms  of  the  disease,  the  patient  complains  bitterly  of 
the  exacerbation  of  pain  which  he  experiencea  tibL<^ 
instant  he  approaches  the  light,  vaid.  ift  ^t^x^sa2^1 
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engafi^ed  in  wiping  away  tlie  tears  that  flbw  down  over 
Ms  cneek. 

Congestion  of  the  conjunctiva  is  always  present  to 
some  extent  in  iritis,  and  in  many  instances  its  yessels 
are  so  deeply  injected,' that  it  is  well  nigh  impossible 
to  distinguish  the  sclerotic  zone  snrroundmg  the 
cornea.  In  these  cases,  if  the  posterior  layers  of  the 
cornea  are  also  affected,  the  condition  of  the  iris, 
which  is  the  real  centre  of  disease,  is  apt  to  be  over- 
looked. Any  doubts  that  may  exist  as  to  the  nature 
of  the  affection  may  be  at  once  cleared  up  by  applying 
a  few  drops  of  solution  of  atropine  to  the  eye ;  the 
irregular  way  in  which  the  pupil  dilates  will  then  be 
apparent. 

Increased  Tension  of  the  eyeball  is  present  in  the 
serons  form  of  iritis,  and  is  one  of  the  chief  causes  of 
the  pain  from  which  many  patients  suffer;  for  no 
sooner  is  the  intra-ocular  pressure  removed  by  punc- 
turing the  cornea,  and  allowing  the  aqueous  to  escape, 
than  the  patient  experiences  instantaneous  relief. 

Constitutional  Symptoms. — Complications  of  this 
kind  are  sometimes  met  with  in  cases  of  iritis,  the 
patient  complaining  of  feverishness,  and  very  rarely  of 
troublesome  vomiting,  the  result  of  sympathetic  irri- 
tation. Many  instances  of  iritis,  however,  run  their 
course  without  the  manifestation  of  any  such  symp- 
toms, and  under  any  circumstances  they  are  of  trivial 
importance  in  comparison  with  the  state  of  the  eye.     • 

SiMFLB  OR  Plastic  Iritis. — (Pig.  2,  Plate  III.) — 
This  form  of  inflammation  is  marked  by  new  forma- 
tions in  the  iris ;  proliferation  commences  in  the  con- 
nective tissue  cells  of  its  stroma,  and  this  increased 
cell  formation,  together  with  that  arising  from  ele- 
ments directly  emanating  from  the  blood,  cause  the 
iris  to  swell ;  this  swelling  of  the  iris  is  increased  by 
serous  effusion  into  its  tissue.  The  characteristic 
feature  of  simple  or  plastic  iritis  is,  that  the  neo- 
plastic elements  produced,  both  on  the  surface  and  in 
the  substance  of  the  iris,  tend  to  become  developed  into 
a  kind  of  pseudo-membrane ;  bands  of  adhesion  are 
thus  formed  between  the  iris  and  capsule  of  the  lens 
(synechia),  and  in  the  contractile  tissue  of  the  iris 
itaelf. 

Plastic  iritis  is  frequenWy  mcx  m\*\L  ^sc^oiv^  personB 
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suffering  from  rlieamatisra,  and  consequently  it  has 
often  been  described  as  rheumatic  iritis ;  this  inference, 
however,  is  hardly  correct,  and  is  likely  to  lead  to  errors 
in  practice;  for  nothing  is  more  common  than  to  meet  Not  limited 
witn  instances  of  this  affection  occurring  among  in^-  ^JJi^' 
vidnals  who  are  perfectly  free  from  rheumatism.     In  tubjeotA. 
the  case  of  lepers,  for  instance,   plastic  iritis  is  of 
common  occurrence,  and  also  as  a  result  of  wounds  or 
injuries  of  the  eye. 

Under  very  favourable  circumstances,  this  form  of 
disease  may  run  its  course  in  from  ten  to  fifteen  dajs, 
and  then  gradually  disappear.    Instances  of  this  kind 
are,  however,  exceptional,  unless  the  patient  has  been 
brought  under  treatment  at  an  early  sta^e  of  the  affec- 
tion.   The  majority  of  cases  of  plastic  iritis,  if  lefb  to  STueohi* 
nature,  terminate  in  synechia :  slight  adhesions  form  ^  <ta 
in  the  first  instance  between  the  pupillary  margin  of  the  "^•®**' 
iris  and  the  lens,  which,  however,  are  sufficient  to  tie 
the  iris  firmly  down  to  the  capsule  at  one  or  more  points. 
Every  time  that  the  pupil  dilates  or  contracts,  these 
tags  of  adhesion  pull  on  the  iris,  thus  keeping  up  a 
constant  state  of  irritation  and  disturbance  in  the  part, 
which  ultimately  induces  a  fresh  attack  of  inflamma- 
tion :  more  extensive  adhesions  then  form,  until,  after 
repeated  attacks  of  this  kind,  the  iris  becomes  firmly 
bound  down  to  the  lens.    Degenerative  changes  then 
take  place  in  the  fibrous  structure  of  the  ins,  which 
ultimately  becomes  atrophied.  Unfortunately,  the  mis-  Atrophy  of 
chief  that  occurs  under  these  circumstances  does  not  '^ 
stop  here ;  the  communication  between  the  anterior 
and  posterior  chambers  of  the  eye  being  closed,  an 
abnormal  collection  of  fluid  takes  place  behind  the  iris, 
which  exercises,  on  the  deeper  structures  of  the  eye,  an 
injurious  pressure,  too  often  terminating  in  atrophy  of 
the  globe.* 

Symptoms. — As  a  general  rule,  the  zone  of  subcon-  Perioomaai 
junctival  vessels  surrounding  the  circumference  of  the  *«^w*ton. 
cornea  is  well  marked  in  cases  of  plastic  iritis,  the 
hyperaamia  of  the  conjunctiva  not  being  sufficiently 
great  to  completely  hide  it.    It  was  formerly  sup- 
posed that  the  whitish  grey  band  surrounding  the 


•  A.  Von  Graefe,  "  On  Iridectomy  in  Excluflion  of  the  Pa^jiU' 
p.  257.    (New  Sydenham  Society.) 
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"  ArthriUc     comea,  and  Bitnated  internally  to  the  zone  of  snbcon- 
rlngr."  junctiyal  vesBcls,  was  a  characterintic  feature  of  the 

so-called  rheumatic  iritis.  This  band,  however,  de- 
pends simply  upon  the  anatomical  relations  of  the 
parts,  the  sclerotic  overlapping  the  bevelled  margin  of 
the  comea  in  this  situation  :  and  though  well  seen  in 
many  cases  of  iritis,  is  a  symptom  of  no  importance. 
Mobility  of.  In  the  early  stages  of  plastic  iritis,  the  mobility  of 
*"^iiS  ^^®  ^^^  ^®  affected,  its  free  margin  appears  to  be  swollen 

^***'**^  and  thickened,  its  fibrous  structure  loses  its  distinct- 

ness, and  its  colour  is  likewise  altered.  The  production 
of  neo-plastic  formations  varies  in  quantity  m  different 
cases :  commencing  in  the  stroma  of  the  iris,  it  may 
add  to  the  uniformly  hazj,  swollen  condition  of  that 
structure,  but  is  otherwise  not  distinguishable :  in 
other  instances  the  neo-plastic  growths  form  small 
papillary  excrescences  on  the  surface  of  the  iris,  parti- 
cularly at  its  pupillary  margin :  if  numerous,  these 
run  into  one  another,  and  reaching  over  the  pupil 
cover  the  centre  of  the  capsule  with  a  pseudo-mem- 
brane ;  under  any  circumstances  they  are  very  apt  to 
Neo-plMtio  form  adhesions  between  the  marcrin  of  the  pupil  and 
JfJJ^  ^"®  capsule  of  the  lens.    These  papillary  excrescences 

obTious.  of  plastic  iritis,  are  often  mere  spects  which  can 
hardly  be  seen  by  the  unaided  eye,  particularly  when 
the  iris,  as  in  the  case  of  the  natives  of  India,  contains 
an  abundance  of  pigment  cells ;  so  that  we  may  not  be 
able  to  detect  their  prescEce  in  the  living  subject  by 
simple  inspection,  but  only  by  the  changes  effected  in 
the  appearance  and  activity  of  the  iris,  and  in  this 
respect  the  simple  form  of  plastic  iritis  differs  from  the 
parenchymatous  variety. 
Pain  on-  ,^^  amount  of  pain  from  which  a  patient  affected 

oertain.  with  this  form  ot  iritis  suffers,  is  by  no  means  con- 
stant ;  in  some  cases,  it  is  not  a  prominent  symptom, 
whereas  in  others  it  is  most  excruciating,  extending 
from  the  affected  eye  over  the  temple  and  side  of  the 
face,  and  almost  always  increasing  in  intensity  to- 
wards evening,  and  growing  gradually  worse  as  the 
night  advances. 

SiBoirs            Serous  Iritis.* — In  place  of  the  neuro-plastic  forma- 
Ijuxib.  

♦Ponnerly    described  ae  "  aquo-capsnlitis."     One  form  of 

aquo-capsuJitis,  in  which  the  paVuolo^cj^l  changes  are  most  »p- 

parent  on  the  posterior  surlsuce  ol  Vti©  corass*.^  >q»»  \»^\x  ^\x<i»dy 
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tions  whicli  diaracterize  the  last  described  form  of 
iritis,  in  that  now  nnder  consideration  a  serons  exnda-  J?**^ 
tion  takes  place  from  the  vessels  of  the  iris,  which,  ac-  ^IJ^. 
cumulating  in  the  anterior  chamber,  pushes  the  iris  chamber, 
backwards;   so  that  in  well-marked  cases  of  serous 
iritis,  the  iris  appears  to  be  further  away  from  the 
cornea  than  in  health,  the  depth  of  the  anterior  chamber 
being  apparently  increased.    The  functions  of  the  iris 
are  impaired,  and  it  responds  but  slowly  to  the  stimulus  Pupfl  slow, 
of  light ;  except  in  some  chronic  cases,  however,  the  Jj"*  '•*"* 
pupU,  when  it  dilates,  does  so  regularly,  there  being  no 
synechia  in  serous  iritis  to  impede  the  action  of  its 
contractile  fibres.    In  this  respect,  therefore,  there  is  a  ^^n- 
marked  difference  between  serous  and  plastic  iritis.  In  '*•*'"•• 
the  more  advanced  stages  of  the  disease,  the  accumu- 
lation of   serous  fluid  in  the  chambers  of  the  eye 
causes  such  an  amount  of  increased  intra-ocular  pres- 
sure, that  its  effects  begin  to  tell  on  the  choroid  and 
long  ciliary  nerves ;  and  the  innervation  of  the  iris 
being  thus  impaired,  it  not  only  ceases  to  respond  to  Inaetive  •! 
the  stimulus  of  light,  but  the  most  powerful  mydriatics  ^'•*' 
may  be  unable  to  effect  it. 

Symiitoms. — Serons  iritis  excites  no  urgent  symptom  SympComs 
in  its  early  sta^s  ;  the  zone  of  sclerotic  vessels  may  J^T*"  ^ 
be  only  slightly  injected,  and  the  conjunctiva  unaffected ;  SSJ^ 
the  disease  is  not  unlikely^^  therefore,  to  be  disregarded 
until  it  has  effected  irreparable  changes  in  the  deeper 
structures  uf  the  eve,  or  has  merged  into  a  combined 
form  of  serous  and  plastic  iritis  of  a  very  danfferous 
character.     In  the  latter  case,  the  neo-plasiic  forma- 
tions binding  the  iris  down  to  the  lens,  effectually  re- 
tain the  serous  effusion  pK)ured  out  into  the  posterior 
chamber,  which  is  certain,  in  its  turn,  to  induce  changes 
in  the  retina  and  choroid. 

Attacks  of  serous  iritis  are  apt  to  recur :  at  first  they  Bc^arriBg 
are  but  slicht,  and  of  comparatively  short  duration,  »***^** 
lasting  probably  from  three  weeks  to  a  month,  and 
then  gradually  passing  away;    and  it  may  be  some 
time  before  another  attack,  generaUy   of  increased 
severity,  comes  on. 

The  mtra-ocular  pressure,  which  is  hardly  augmented 
in  the  early  stages  of  the  disease,  becomes  a  more  pro- 


dt^scribed  under  keratitis  pnnotata.    In  th&X  \iONT  x:«\«rc«<i  Na  SX^ 

iris  is  principally  affected. 
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minent  feature  in  eacli  successive  attach ;  the  tension 
of  the  eyeball,  however,  increases  so  gradually,  that 
the  parts  have  time  to  adapt  themselves  to  the  distencl- 
ing  force,  and  consequently  the  pain,  though  often 
severe,  is  not  of  so  excruciating  a  character  as  that 
noticed  in  instances  ^f  acute  glaucoma. 

Dimness  of  vision  ^s  always  an  early  complication 
of  serous  iHtis,*  and  depends  on  turbidity  of  the 
aqueous,  which  fremiently  assumes  an  appearance  as 
though  small  particles  of  finely  powdered  chalk  had 
been  suspendeu  m  it,"  and  of  course  prevents  many  of 
the  rays  of  light,  which  would  otherwise  reach  the 
retina,  from  arriving  at  their  destination.  This  state 
of  things  is  augmented  by  a  semi-opaque  condition  of 
the  epithelial  cells,  lining  the  posterior  elastic  lamina 
of  the  cornea ;  we  have,  in  fact,  very  much  the  condi- 
tion of  the  parts  described  in  keratitis  punctata,  or 
mottled  oomea,  in  the  last  chapter,  with  the  serious 
addition  of  iritis.  The  diseasea  epithelial  cells  drop 
off  from  the  cornea  after  a  time,  and  may  then  be  seen 
as  small  white  pari,  les  floating  about  in  the  turbid 
aqueous.  The  corneal  haze  and  muddy  aqueous,  which 
are  thus  produced,  tend  to  conceal  the  condition  of  the 
iris,  and  render  the  diagnosis  of  this  affection  in  its 
early  stages  somewhat  obscure. 


Pabsv- 
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Parenchymatous  Iritis. — The  characteristic  feature 
of  this  form  of  inflammation  is,  that  the  morbid  action 
going  on  in  the  part  leads  to  the  formation  of  well- 
defined  nodular  masses,  consisting  of  a  finely  granular 
or  striated  matrix,  containing  elementary  capillaries, 
and  nuclei  in  abundance,  and  often  mucn  pigment  ;t 
Neo-plastic  they  occupy  the  surface  of  the  iris  at  one  or  more 
**jj*^  points.  These  excrescences  vary  in  size,  in  some  in- 
stances being  as  small  as  a  pin's  head :  whereas  in 
others  they  cover  the  greater  portion  of  the  iris,  and 
bulge  forwards,  so  as  to  touch  the  cornea.  In  the 
eaxlj  stages  of  the  disease,  they  are  usually  of  a  red- 
dish-brown colour,  subsequently  they  assume  a  yellow- 
ish tinge,  and  then  look  very  like  collections  of  pus. 
They  may  either  become  absorbed  or  suppurate :  in 


•  "  Iconographie  Opbtbalmologique,"  par  J.  Sicbel,  p. 
t  "  Archiv  i.  OpUV'  Bd.  viii.  p.  288. 
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the  fonner  ctp^the  iris  may  return  to  its  normal  oondi-  ™*7  •op- 
tion, its  contractile  tissue  being  apparently  nninjnred ;  ^S^i^^ 
but  we  seldom  -meet  with  a  case  of  this  kind :  more  neoUA. 
often  cicatrices  form  in  Hnb  iris,  and  extensive  synechia 
is  the.  result  of  this  forfai  of  inflammation.     On  the 
other  hand,  should  tbe  Dew  formations  of  parenchy- 
matous iritis  suppurate,  the  odfc^ -gravitating  to  the 
lower  part  of  the  anterioB^amber,  lUrm«rjm  l^^pion,  HTpoploo. 

The  breaking  down  <}tfsfhe  ^lugdj^r-  masses  is  not, 
however,  the  exclunve  source  oFjMs-lilce  nisttsr  in 
iritis :  sometimes  the  products  of  ^Sf^roliferafij^  on 
the  surface  of  thd  iris  have  from  the  first  the  characters  y 

of  pus.    In  other  cases,  the  posterior  elastic  lamina  of 
the  cornea  contributes  to  its  formation ;  and,  indeed, 
h^popion  is  more  often  the  result  of  corned  than        i 
iritic  affections. 

Parenchymatous  iritis  may  often  be  traced  to  the  OlUn  wj" 
effects  of  either  primary  or  inherited  syphilis ;  syphi-  ?**•****•*  • ' 
litic  iritis  is,  in  tact,  the  most  familiar  vari^Air  of  t&e 
parenchymatous  affection.     In  the  hereditary  rorm  the 
disease  usually  manifests  itself  before  the  little  patient 
is  more  than  a  few  months  old.* 

In  all  instances  in  which  parenchymatous  iritis 
arises  from  syphilis,  we  may  expect  to  find  the  cellu- 
lar excrescences  particularly  well  defined.  The  nodules 
observed  on  the  iris  under  these  circumstances  are  * 

neither  more  nor  less  than  "  gummy  tumours,"  similar  '^^^SS" 
to  those  met  with  in  other  parts  of  the  body,  as  a  "*■■■•••'•      ^ 
result  of  syphilis.f    Our  diagnosis  will  of  course  be  ^ 

confirmed,  in  instances  of  tnis  descriptioiit.  by  the  '^ 

history  of  the  case  and  the  existence  of  constitutional        • 
symptoms,  but  still  the  condition  of  the  iris  alone  will  »^ 

lead  us  at  once  to  entertain  suspicions  as  to  the  origin 
of  the  disease. 

It  does  not  follow,  however,  that  parenchymatous  Otty 
iritis  may  not  result  from  other  causes  than  syphilis. 
In  fact,  we  meet  with  cases  of  the  kmd  arising  from 
operations  or  injuries  involving  the  iris,  and  from  ill- 
defined  causes.     Moreover,  a  syphilitic  iaiat  .may, 


-M^ 


•  **  Syphilitio  Diseases  of  the  Eye  and  Ear,"  by  J.HnMiinson. 
p.  18. 

t  The  gnmmy  nature  of  these  nodules,  at  first  conjectured  by 
Virchow,  has  been  confinned  by  the  observations  of  Colberg. 
Arch,  f  iir  Augenheilk.,  t  viiL  A.  1,  p.  288. 


806 


DISEASES   OF   THE    IRIS. 


Bjmptonifl 
•onto,  with 
few  exoep. 


VMOolar 
iigeotion 


AqamnB 
tarbid. 


nettlbMe. 

s 


Pupil  i] 
aotiTe. 


in. 


without  doubt,  induce  the  plastic  or  serous  form  of 
inflammation,  as  well  as  the  parenchymatous.  It  is  a 
matter  of  some  importance,  therefore,  to  be  careful  how 
we  employ  the  term  syphilitic  iritis,  as  it  is  apt  to  give 
rise  to  errors  in  regard  to  the  treatment  of  the  disease. 
The  syphilitic  character  of  an  iritis  can  only  be  deter- 
mined from  the  positive  proof  of  the  existence  of  con- 
stitutional syphilis.* 

The  Syfii])tom8  whioh  I  have  enumerated  as  common 
to  inflammation  of  the  iris  are  usually  intensified  in  the 
affection  now  under  our  consideration.  To  this  rule 
there  are  exceptions.  Thus  we  occasionally  see  paren- 
dhymatous  iritis,  especially  among  syphilitic  patients, 
run  a  chronic  or  subacute  course,  without  inducing 
any  very  prominent  symptoms  ;  but  being  attended  by 
nodular  formations,  it  may  end  in  extensive  synechia. 
These,  however,  are  exceptional  instances  of  the  dis- 
ease: the  symptoms  generally  present  in  parenchy- 
matous iritis  are  more  acute  than  in  any  other  form 
of  inflammation  of  the  iris.  The  vessels  of  the  iris, 
more  particularly  those  covering  the  excrescences  and 
surrounding  their  base,  are  engorged  with  blood,  and 
the  subconjunctival  zone  of  vessels  is  proportion  ably 
congested ;  the  conjunctiva  is  often  deeply  injected, 
and  considerable  chemosis  may  exist.  The  aqueous  is 
remarkably  turbid,  and  flaky  fragments  of  the  neo- 
plasms may  often  be  seen  floating  about  in  it. 

In  many  cases,  the  posterior  elastic  lamina  of  the 
cornea  becomes  hazy ;  its  epithelial  cells,  undergoing 
fatty  degeneration,  become  white  and  opaque,  present- 
ing a  spotted  appearance.  The  brilliant  fibrous  aspect 
of  the  iris  is  destroyed,  and  its  colour,  as  seen  through 
the  hazy  cornea  and  muddy  aqueous,  is  strikingly 
altered.  One  or  more  nodular  excrescences  will  be 
observed  on  the  iris ;  they  varv  in  size  and  colour,  as 
before  described.  The  pupil  is  insensible  to  the 
stimulus  of  light,  and  if  dilatable  by  the  aid  of  my- 
driatics, it  assumes  an  irregular  shape  ;  the  functions 
of  the  nerves,  vessels,  and  contractile  fibres  of  the 
iris  being  impaired  by  the  abnormal  action  going  on 
in  it,  or  from  the  presence  of  synechia  whicn  ties  it 
down  to  the  lens  or  cornea. 


*  Stellwag  von  Ouion^  Am^dcAxx  edition^  p.  185. 
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The  patient  nsnally  complaiiui  of  paan  in  the  eye  and 
foreheaui  from  the  commencement  of  the  disease,  sabse- 
quently  the  pain  extends  to  the  head  and  side  of  the 
lace,  and  is  orten  most  excruciating,  generally  lessening  Piin 
daring  th^  day,  but  increasing  in  intensity  as  the  night  ■*▼*'*• 
advances.  Intolerance  of  light  and  increased  lachry- 
mation  are  also  symptoms  from  which  the  patient 
suffers  very  considerably,  a  gush  of  tears  pourmg  out 
of  the  eye  the  instant  the  eyelids  are  opened. 

The  symptoms  above  enumerated  necessarily  differ 
in  different  instances,  and  in  the  several  stages  of  the 
disease;  but  though  cases  of  partnchymatoos  iritis 
thus  vary  in  intensity,  they  terminate  but  too  oon* 
stantly  in  irreparable  damage  to  the  eye.  This  may 
take  place  in  different  ways :  the  fibro-cellular  excres- 
cences may  degenerate  into  pus,  and  give  rise  to  an  too  oftea 
abscess  of  the  iris,  the  res  alt  of  which  is  the  formation  JJJJJ*"  '*' 
of  a  cicatrix  of  greater  or  less  extent  in  the  connective 
tissue  of  the  part.  In  other  instances  posterior  synechia 
appears,  which  tends  to  keep  up  irritation  and  excite 
firesh  inflammation  in  the  iris,  ultimately  leading  to 
complete  closure  of  the  pupil.  Lastly,  the  outgrowths 
from  the  iris  may  reach  forwards  as  lar  as  the  cornea, 
and  adhesions  form  between  the  two,  giving  rise  to 
anterior  eynechia. 

Prognosis  in  the  Various  forms  of  Iritis, — We  may  Prognotii 
now  proceed  to  consider  the  data,  upon  which  a  prosr-  *»  <*'*'»«• 
nosis  is  to  be  based  in  cases  of  inflammation  of  the  ins 
generally.    And  in  the  first  place,  the  type  of  the  Fromtjpe, 
disease,  and  the  progress  it  has  already. made,  must  ^P">- 
be  considered;  for  iritis  presents  not  only  different  *"**' 
stages,  but  the  disease  is  met  with  of  very  different 
degrees  of  severity.    In  slight,  and  recent  cases,  com- 
plete restoration  may  be  predicted;  in  more  serions 
cases,  the  improvement  can  only  be  partial ;  in  severe 
and  neglected  cases,  it  is  but  too  often  evident  that  we 
can  hold  out  but  slender  hopes  of  recovery. 

It  is,  however,  to  the  presence  and  extent  of  the  Look  to 
synechia  already  formed  that  we  should  princfpally  ^Tneohia. 
diirect  our  attention,  in  endeavouring  to  form  a  prog- 
nosis.   If  bands  of  adhesion  exist  between  the  iris  and 
lens,  they  too  often  lead  to  repeated  attacks  of  inflam- 
mation of  the  iris,  terminating  in  occhisvoii  ^  V^^ 
pupil    And  even  supposing  tke  syn«c^)^  d^o^a  t^^  ^^ 
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directly  cause  loss  of  sight,  it  may  keep  up  irritation 
in  the  part,  and  thus  induce  congestion  of  the  choroid, 
followed  by  degenerative  changes  in  the  vitreous,  lens, 
or  retina. 

I  am  aware  that  many  surgeons  do  not  .believe  in 
the  injurious  influence  which  an  eye,  undergoing  such 
changes  as  those  I  have  now  described,  may  ezerdse 
over  the  other  one.  It  is  certain,  however,  in  my 
opinion,  that  the  integrity  of  the  healthy  eye  is  thus 
endangered ;  and  we  are  Dound,  under  tnese  circum- 
stances, not  only  to  give  an  unfavourable  prognosis  as 
regards  the  diseased  eye,  but  to  warn  the  patient  of 
the  danger  he  runs  of  losing  the  sight  of  the  other 
eye,  unless  the  source  of  irritation  subsides. 

Synechia  being  less  frequently  met  with  in  the 
early  stages  of  serous  than  in  the  other  forms  of 
iritis,  it  follows,  that  in  this  variety  we  may  reason- 
ably expect  to  save  our  patient's  sight,  if  the  case  is 
brought  sufficiently  early  under  treatment.  We  must 
bear  in  mind  that  vision  is  apt  to  remain  confused  and 
hazy  for  some  time  after  an  attack  of  this  form  of 
iritis,  on  account  of  the  opaque  condition  of  the  pos- 
terior layers  of  the  cornea,  which,  as  I  have  before 
stated,  is  generally  considerable.  But  provided  the 
pupil  dilates  regularly  under  the  influence  of  a  weak 
solution  of  atropine,  we  may  assure  the  patient  that 
this  haziness  wul  soon  pass  ofl^  more  particularly  if 
there  be  no  contraction  of  the  field  of  vision.  On  the 
other  hand,  serous  iritis,  if  allowed  to  run  its  course, 
may  induce  increased  intra-ocular  pressure,  more  par- 
ticularly when  the  diseased  action  extends  to  the  cho- 
roid; it  then  becomes  a  serious  afl*ection,  its  danger 
being  in  proportion  to  the  augmentation  of  the  tension 
of  the  eyeball. 

In  plastic  iritis,  if  the  adhesions  are  slight,  or  have 
only  been  recently  formed,  so  that  they  can  be  broken 
through  by  dilating  the  pupil  with  atropine,  we  may 
form  a  favourable  prognosis,  although  the  patient^ 
sight  for  a  time  may  be  impaired  by  patches  of  uvea 
which  remain  adherent  to  the  capsule  of  the  lens,  and 
from  opacities  of  the  posterior  lamina  of  the  cornea. 
It  may  De  necessary  to  search  carefully  for  the  deposits 
of  uvea  before  they  can  be  recognisea  in  cases  of  t^is 
kind ;  the  pupil  must  be  dilated  as  much  as  possible, 
and  the  lateral  method  of  giaiixiwatLon  employed;  or 
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tlie  deposits  of  uvea  on  theT capsnles  of  the  lens  maj 
be  overlooked,  they  may  be  seen  with  facUitj  by  the 
aid  of  the  ophthalmoscope.  If  the  synechia  cannot  be 
torn  down  bjr  the  action  of  mydriatics,  much  may  still 
be  done  to  improve  the  conaition  of  the  patient  by 
breaking  through  the  bands  of  adhesion  between  the 
iris  and  lens,  by  means  of  an  instrument  introduced 
into  the  eye  through  the  cornea,  or  b^  iridectomy,  but 
our  prognosis  must,  under  these  circumstances,  be 
guarded :  the  patient*s  sight  is  never  likely  to  be 
perfectly  restored,  and  in  too  many  instances  wiU.  have 
been  absolutely  destroyed  for  all  practical  purposes. 

In  parenchymatous  iritis,  our  prognosis,  as  a  general  ^  P<^ 
rule,  will  be  still  more  unfavourable,  unless  the  disease  [^  ^^ 
be  brought  under  treatment  before  it  has  made  any  &vomr»bie. 
great  progress.      It  is  true,  some  cases  run  a  subacute 
course,  giving  the  patient  but  little  inconveoience,  and 
leaving  apparently  no  bad  results  behind  them,  but 
this  is  unusual ;  unless  judiciously  treated,  the  disease 
more  commonly  leads  to  multiple  synechia  and  closed 
pupil.     If,  however,  at  any  stsure  of  the  affection,  we  ^J***  P"P^ 
can  dilate  the  pupil  with  atropine,  we  may  with  con-  ^^^'^^ 
fidence  expect  a  favourable  issue,  as  we  can  then  pre- 
vent the  formation  of  synechia,  and  in  all  probabuity 
the  further  progress  of  the  disease. 

In  forming  our  prognosis,  we  should  never  lose  sight 
of  the  fact  that  in  all  cases  of  iritis  there  is  a  ten* 
dency  for  the  disease  to  recur,  and  that  each  suc- 
cessive attack  is  usually  more  severe  than  its  pre-  ^  - 
decessor,  and  more  likely,  therefore,  to  spread  to  the 
choroid,  or  leave  its  mark  behind  in  the  form  of  fresh 
synechia. 

There  is  a  deceptive  condition  of  the  eye,  the  result  ^'liJJ*^^ 
of  iritis,  in  which  the  patient's  sight  remains  good,  tjneoliia^ 
although  the  iris  is  closely  bound  down  to  the  lens  by  eompteto. 
synechia.    This  arises  from  the  fact,  that  a  small  but 
clear  opening  remains  through  the  pupil,  and  the  rays 
of  light  reach  the  retina  without  hmdrance;  never- 
theless, the  sight  is  endangered  from  the  closure  of 
the  communication  between  the  chambers  of  the  eye. 
Cases  of  this  kind  are  but  rarely  met  with  in  practice ; 
we  far  more  frequently  see  instances  of  closed  pupil 
and  extensive  synechia,  where  the  patient  may  nave 
sufficient  sight  left  to  find  his  way  about,  but  ia  ^^"^^^^^I^^isMti 
to  read  or  write  with  the  diseaBoa  ej«.  li^^oaA^tHSaRWRk  vi^^j^ 
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circumstances,  we  fail  to  dilate  the  pnpil  with  atropine, 
and  if  the  tension  of  the  eyeball  is  either  increased  or 
diminished,  the  prognosis  cannot  but  be  unfavourable ; 
iridectomy  may  unprove  matters,  but  the  chances  are 
that  the  choroid,  and  probably  the  retina  also,  will 
have  become  implicated  in  the  disease. 

The  Causes  of  IrUis  are  often  veiled  in  considerable 
obscurity.  Plastic  iritis  was  formerly  supposed,  in 
the  majority  of  instances,  to  occur  among  rneumatic 
patients ;  but  the  truth  is,  we  frequently  meet  with 
this  form  of  disease  in  cases  where  no  suspicion  of 
rheumatism  exists ;  nevertheless,  we  freely  admit  that 
this  form  of  iritis  is  often  produced  by  exposure  to 
sudden  changes  of  temperature,  to  damp  and  cold 
draughts  of  air:  we  hardly  ever  see  an  lUBtance  of 
advanced  leprosy  in  which  plastic  iritis  is  not  present. 
Syphilitic  patients  again  are  subject  to  this  form  of 
intis ;  we  see  it  also  following  blows  or  injuries  to  the 
eye ;  in  fact  it  is  absolutely  impossible  to  assign  any 
constant  cause  for  this  disease.  The  same  remark 
applies  to  parenchymatous  iritis:  we  are  no  doubt 
justified  in  attributing  it  to  a  special  cause,  if  the 
patient  has  had  primary  syphilis,  and  if  the  excres- 
cences on  the  iris  are  particularly  well  defined ;  but  we 
shall,  in  practice,  meet  with  cases  which  cannot  be 
thus  accounted  for.*    Serous  inflammation  of  the  iris 


*  Mr.  Hntchinson  makes  the  following  remark  regarding  in- 
herited syphilitic  iritis : — "  Respecting  the  frequency  of  iritis  in 
infants,  there  can  be  no  difficulty  in  admitting  that  it  is  among 
the  rarest  of  the  symptoms  of  hereditary  syphilis.  I  am  sure, 
however,  that  it  often  escapes  notice.  The  absence  of  the  scle- 
rotic zone,  and  the  very  small  amount  of  local  symptoms  which 
it  causes,  taken  with  the  fact  that  infants  usually  keep  their  eyes 
shut,  will  account  for  this.  In  proof  of  it  I  may  mention  that, 
in  1852,  I  showed  to  a  friend  of  mine,  who  had  then  for  fifteen 
years  held  a  surgical  appointment,  which  brought  under  his 
notice  vast  numbers  of  the  poor,  the  first  case  of  syphilitic 
iritis  in  an  infant  which  he  had  seen.  The  disease  was  new  to 
him,  and  he  was  much  interested  in  it.  Since  then  he  has  had, 
in  exactly  the  same  field  of  observation,  no  fewer  than  five  cases. 
Tetin  proof,  that  however  carefully  looked  for,  it  is  reaUy  very 
rare,  I  may  mention,  that  during  four  years'  practice  at  the 
Metropolitui  Free  Hospital  I  have  never  treated  a  single  case, 
although  numbers  of  congenito-syphilitic  patients  present  them- 
BelveSf  and  I  have  scmpulonsly  looked  at  the  eyes  in  all.** — 
QpktMmic  BosptUU  Rspoiu^  voL  \.  i^  ^^. 
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is  often  complicated  with  choroiditis ;  for,  as  I  shall 
sabsequently  explain,  the  diseased  action  not  onfre- 
gnently  commences  in  the  choroid  and  spreads  to  the 
iris.  Independently  of  any  sudi  complications,  this 
description  of  iritis  is  most  apt  to  occnr  among  persons  Debilitf . 
in  a  debilitated  state  of  health. 

It  is,  however,  well  to  bear  in  mind  that  no  form  of 
iritis  is  absolutely  characteristic  of  any  particular 
constitutional  dyscrasia ;  consequently,  it  is  an  error 
to  describe  one  form  of  iritis  as  rheumatic,  another 
syphilitic,  and  so  on ;  these  and  other  influences,  such 
as  malaria,  gout,  and  the  like,  are  equally  frequent  J^JJ*** 
causes  of  iritis.  It  is  necessary,  therefore,  in  every 
instance  to  inquire  carefully  into  all  the  circumstances 
of  the  case ;  then,  and  not  till  then,  shall  we  be  pre- 
pared with  correct  principles  upon  which  to  base  our 
treatment. 

Treatment  cf  Iritis  and  Ue   Consequences, — After  TrmttutUt 
what  has  just  been  said,  as  to  the  variety  of  con-  JJ^^JjJJ 
ditions  which  may  give  rise  to  iritis,  I  need  hardly  omm. 
repeat  that,  before  commencing  the  treatment  of  any 
particular  case,  we  must  endeavour,  if  i>ossible,  to 
arrive  at  a  definite  conclusion  as  to  its  ori^pn,  oUier- 
wise  our  efforts  to  cure  are  likely  to  fall  wide  of  the 
mark.    There  is  usually  no  difficulty  in  recofl[iusing 
the  presence  of  a  well-marked  rheumatic,  syphiBtic,  or 
malarious  diathesis ;  but  it  is  a  far  more  troublesome 
matter  to  ascertain  the  nature  of  the  case  if  a  patient 
be  suffering  from  any  of  those  less  definite  ailmente, 
induced  hj  functional  derangement  of  the  secreting 
organs,  which,  by  altering  the  character  of  the  blooC 
interfere  with  the  nutrition  of  the  various  tissues  of  the 
body.    We  must,  nevertheless,  attempt  to  do  so,  and 
also  to  right  matters  by  tibe  use  of  such  remedial 
agents  as  we  have  at  our  command.    It  would,  how*  JJjjJ^ 
ever,  be  quite  beyond  the  scope  of  this  work  to  enter  gMinl" 
upon  any  consideration  of  these  measures,  embracing^  priaeiplM. 
as  they  must,  a  knowledge  of  the  influence  of  druja^ 
hygiene,  and  dietary  on    the  organism,  and   beinff 
almost  co-extensive  with  the  whole  range  of  practical 
medicine.    I  shall  therefore  confine  myself  to  the  con- 
sideration of  certain  drugs,  and  other  means,  which 
have  the  reputation  of  a  pecuHar  efficacy  in  the  treat- 
ment of  innammation  of  the  iris. 

Mercury  is  considered  by  most  b\kx^^i^  «j&  «s^  ^^'^ 
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▼aluable  dmg,  which  should  be  administered  in  almost 
all  cases  of  intis ;  other  authorities  consider,  and  I  coin- 
cide in  their  opinion,  that  it  is  seldom  necessarj  to 
resort  to  the  nse  of  mercxur  unless  in  cases  of  iritis 
haying  a  syphilitic  origin.  It  may  be  administered  in 
the  form  of  blue  pill,  or  calomel  combined  with  opium, 
or  by  inunction ;  for  an  adult  half  a  drachm,  or  a 
dracnm  of  the  strong  mercurial  ointment  being  rubbed 
into  the  inside  of  the  arms  and  thighs  two  or  three 
times  daily  until  the  gums  are  affected.  The  latter, 
I  belieye,  in  the  majority  of  instances,  is  the  best  plan 
of  administering  mercury,  in  the  class  of  cases  now 
under  our  consideration.  If  it  appears  advisable  to 
afiEect  the  system  rapidly,  on  account  of  the  severity 
of  the  case,  two  grains  of  calomel  with  the  eighth  of  a 
grain  of  opium  may  be  given  by  the  mouth  every 
three  hours,  for  two  days.  It  will  be  necessary,  al- 
though lessening  the  quantity  of  mercury  employed 
after  the  iritis  has  begun  to  subside,  to  continue  its 
use  for  some  time  in  small  doses,  our  object  being,  if 
possible,  to  destroy  the  active  principle  of  the  disease, 
and  thus  prevent  the  return  of  the  inflammation. 
Subsequently  the  patient  may  with  advantage  be  put 
on  a  course  of  iodide  of  potassium. 

As  a  general  rule,  it  may  be  affirmed  that  mercury  is 
rarely  to  be  employed  in  iritis,  unless  in  cases  arising 
from  syphihs ;  in  other  instances  of  iritis  this  drug  is 
seldom  required.  In  cases,  however,  of  inflammation 
of  the  iris,  apparently  originating  in  an  injury  to  the 
part,  if  the  patient  be  labouring  under  a  syphilitic 
diathesis,  the  mercurial  inunction  may  be  employed ; 
in  complicated  cases  of  this  description  its  beneficial 
effects  are  very  marked.  I  would  repeat  that  it  is 
seldom  necessary  to  give  the  drug  by  the  mouth,  unless 
in  rapidly  advancing  cases,  mercury  being  more  under 
control  when  used  in  the  form  of  inunction  or  as  a 
yapour-bath ;  and  if  the  drug  does  not  appear  to  check 
the  progress  of  the  disease  before  salivation  is  induced, 
it  is  useless  continuing  its  employment — that  is,  the 
treatment  should  not  be  pushed  to  such  an  extent  that 
the  harmful  influence  of  the  drug  on  the  system 
becomes  developed.* 


^  XiADgston  Parker  ^  On  Byph.\\\\ic  I>\BfiAai&%;*  4aK  edit  ^  28. 
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Iodide  of  Potassium  lias  for  many  years  been  em-  lodid«  of 
ployed  with  such  marked  success  in  certain  cases  of  Po*«""*<"»» 
syphilitic  and  rheumatic  affections  of  the  iris,  of  the 
periosteum,  and  of  almost  every  other  fibrous  tissue  of 
the  body,  that  it  deservedly  holds  a  hifi^h  position 
among  tne  remedial  agents  at  our  command.  In  cases 
of  in&mmation  of  the  iris  of  syphilitic  origin,  the 
iodide  of  potassium  should  be  administered  in  ten 
grain  does  three  times  a  day ;  and  in  cases  depending 
on  a  rheumatic  diathesis,  it  may  be  ^ven,  in  similar 
quantities  before  meals,  and  in  addition,  these  ca^es 
will  generally  be  improved  by  lime  juice  taken  two 
hours  after  breakfast. 

Turpentine  has  been  extolled  by  surgeons  of  hiirh  Tmpeotina 
repute  as  an  invaluable  remedy  ii  cas^  of  iritis  6o-  ^^SftST^ 
currin^  among  persons  of  a  rheumatic  diathesis.  Its 
administration  is  sometimes  attended  with  advantage, 
after  the  pupil  has  been  dilated  with  atropine,  the 
patient  complaining  of  pain  in  the  eye,  and  the  scle- 
rotic and  conjunctival  congestion  continuing.  A  djachm 
of  the  oil  of  turpentine,  given  three  times  a  day,  appa- 
rently tends  to  allay  these  symptoms ;  but  as  turpen- 
tine IS  apt  to  cause  strangury,  I  have  lately  prescribed 
the  balsam  of  copaiba  with  advantage  mstead.  A  OopailNu 
drachm  may  be  given  every  six  hours ;  but  if  the  symp- 
toms do  not  yield  to  this  remedy  within  forty-eight 
hours,  there  is  nothing  to  be  gained  by  continuing  its 
use ;  like  turpentine,  it  is  apt  to  induce  derangement 
of  the  stomach. 

Opitim  is  probably  one  of  the  most  powerful,  and,  at  Opium  in- 
the  same  time,  beneficial  medicines  at  onr  command  in  ^*^"^jfj^ 
the  treatment  of  iritis.    In  acute  cases  of  inflammation 
of  the  iris,  whatever  may  be  their  origin,  it  should  be 
administered  in  full  doses ;  probably  ror  an  adult,  one  j^  |l^«  ^ 
grain  of  opium,  to  be  taken  twice  a  day,  would  be  ^ttifairfl 
about  the  dose  required,  to  be  continued  until  the  dc 
patient  is  brought  under  its  influence.    Should  he  be 
m  great  pain  when  first  seen,  a  subcutaneous  injection 
of  a  quarter  of  a  grain  of  morphia  beneath  the  skin  of 
the  temple  will  be  of  service  in  procuring  rest — a  point 
which  cannot  be  too  strongly  insisted  on  in  the  treat- 
ment of  all  severe  forms  of  iritis.    The  eflects  of  the 
opium  should  be  kept  up  until  the  pain  and  other 
symptoms  of  inflammation  have  begun  to  sab%\ds6. 
Among  younger  patients,  and  in  I^ba  inx^iQinXi  ^s^aaa^'^ 
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would,  of  course,  be  nnadvisable  to  administer  so  lar^e 
a  quantity  of  opinm  as  that  above  recommended ;  the 
dose,  in  fact,  must  vary  according  to  the  circumstances 
of  the  case,  its  beneficial  effects  being  more  marked  in 
acute  forms  of  iritis  than  in  chronic  or  subacute  cases. 
A  dose  of  the  hydrate  of  chloral  given  at  bedtime  has 
a  good  effect  on  some  patients,  procuring  them  a 
night's  rest ;  but  as  a  general  rule  it  is  hardly  likely 
to  supersede  opium. 

Paracentesis  of  the  Cornea. — As  a  means  of  relieving 
the  intra-ocular  tension  and  pain,  from  which  some 
patients  attacked  with  iritis  suffer,  it  is  occasionally 
necessary  to  puncture  the  cornea,  and  allow  some  of 
the  aqueous  humour  to  escape.  The  point  of  a  broad 
needle  is  to  be  thrust  througn  the  cornea  into  the  ante- 
rior chamber,  a  small  quantity  of  the  aqueous  humour 
is  thus  allowed  to  escape ;  on  withdrawing  the  needle 
the  wound  in  the  cornea  closes,  preventing  any 
further  escape  of  aqueous ;  after  this  operation,  a  pad 
and  bandage  should  be  carefully  applied  over  the 
eyelids. 

It  is  not  advisable  that  the  whole  of  the  aqueous 
humour  be  allowed  to  flow  out  of  the  anterior  chamber, 
in  which  case  the  lens  and  inflamed  iris  would  run  the 
risk  of  being  thrust  forwards  against  the  cornea,  and 
anterior  synechia  might  result.  When  making  the 
puncture,  care  must  be  taken  that  only  the  pomt  of 
the  needle  is  allowed  to  pass  througn  the  cornea; 
otherwise,  as  the  aqueous  escapes,  the  iris  or  even  the 
lens  might  be  wounded. 

This  proceeding  is  sometimes  followed  by  marked 
relief,  but  it  is  a  measure  hardly  to  be  resorted  to 
unless  by  surgeons  who  have  devoted  much  of  their 
time  to  diseases  of  the  eye.  It  may  be  necessary  to 
puncture  the  cornea  on  two  or  three  occasions,  at  inter- 
vals of  about  thirty-six  hours,  the  indications  for  a 
repetition  of  the  operation  being  augmentation  of  the 
tension  of  the  eyeball  and  increased  pain  in  the  eye. 

Leeches  applied  to  the  temple,  and  over  the  brow  of 
an  eye  affected  with  iritis,  will  often  exercise  a  marked 
influence  on  the  progress  of  the  disease ;  it  is  by  no 
means  advisable,  however,  to  apply  leeches  simply 
because  a  patient  is  suffering  from  an  attack  of  iritis, 
aithopgh  he  may  have  great  pain  in  the  eye  and  other 
BjmpiomB  of  acute  inwrnmoL^Aou.    ^Woid  the  general 
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condition  of  the  patient's  health  be  snch  as  to  lead  us  s«ldom 
to  suppose  he  could  bear  loss  of  blood,  half  a  dozen  neoeieaiy. 
leeches  may  be  applied  over  the  affected  eye,  and  the 
part  should  subsequently  be  well  fomented  with  hot 
water,  so  as  to  encourage  the  flow  of  blood  from  the 
leech-bites.    If  this  treatment  appear  to  exercise  a 
beneficial  action  on  the  disease,  we  may  repeat  it  on 
the  following  day,  often  to  the  great  relief  of  the  S3rmp- 
toms.     Cases  of  this  description  are  likely  to  be  much  parntiTM 
benefited  by  a  dose  or  two  of  blue  pill  and  colocynth,  and  low 
followed  by  a  black  draught  in  the  morning,  low  diet  ^^ 
at  the  same  time  being  strictly  enjoined ;   in  fact,  the 
leeches  will  form  a  part  of  an  antiphlogistic  plan  of 
treatment. 

In  the  instance  of  a  patient  already  weakened  by 
pain,  and  perhaps  mercury,  leedies  might  be  positively 
mjurious;  they  should  consequently  be  used  with 
caution,  being  uke  all  such  powerful  means,  as  useful 
in  suitable  cases  as  they  are  harmful  in  instances  not 
requiring  their  employment. 

Atropine  is  invaluable  in  the  treatment  of  all  caeeS  Atropine 
of  iritis,  for  if  we  can  only  manage  to  keep  the  pupil  "»T«la»bl«, 
dilated,  it  is  impossible  for  synechia  to  form ;  besides 
which,  when  the  iris  is  well  contracted  on  itself,  form* 
ing  a  narrow  rim  roand  the  anterior  chamber,  it  follows 
ttDot  its  blood-vessels  can  hardly  remain  in  a  state  of 
congestion ;  they  must,  in  fact,  be  pretty  well  emptied 
of  their  contents  under   these  circumstances.    The 
inflamed  tissue  is  also  kept  at  perfect  rest  when  under  loMarm 
the  influence  of  mydriatics — a  most  important  point  '•^ 
in  the  treatment  of  all  kinds  of  inflammation.    I 
know,  indeed,  of  no  remedial  agent  which  directly 
places  an  inflamed  structure  in  a  more  favourable  posi- 
tion for  recovery  than  atropine  does  in  cases  of  intis : 
it  enables  us  to  secure  the  inflamed  part  rest,  it  lessens  Towoth 
the  calibre  of  its  congested  vessels,  and  it  prevents  the  <»ng«ttioo 
injurious  adhesions  which  otherwise  follow  an  attack  ^[!^JJ°^, 
of  plastic  or  parenchymatous  iritis,  by  keeping  the  iris  •d»'"*^' 
well  away  from  the  lens ;  and  lastly,  by  lessening  the 
vascular  supply,  and  diminishing  the  amount  of  the 
secreting  surface  of  the  iris,  it  controls  the  secretion  ud 
of  the  aqueous  humour,  and  in  this  way  lessens  the  '^^'^ 
intra-ocular  pressure. 

If  a  case  of  iritis  is  fortunately  brought  under  o\it'Vt.««^ 
notice  before  adhesions  have  formed,  ox  \2bi&  tXxxiKXsQx^^*^^ 
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of  the  iris  has  been  irreparably  damaged,  we  may  with 
safety  rely  upon  atropine  as  being  tne  most  emcient 
curative  means  at  oar  disposal ;  a  few  drops  of  a  solu- 
tion of  atropine,  of  the  strength  of  one  grain  to  two 
drachms  of  water,  should  be  allowed  to  run  into 
the  eye  every  hour,  until  the  pupil  is  fully  dilated.  If 
the  pupil  once  become  dilated  under  this  treatment, 
we  may  confidently  hope  to  cure  our  patient  in  the 
course  of  a  short  time.  In  the  more  acute  forms  of 
the  disease  it  is  often  a  difhcult  matter  to  bring  the 
pupil  under  the  induence  of  atropine,  and  it  may  be 
necessary  to  continue  its  instillation  every  six  hours, 
for  a  period  of  five  or  six  days.  In  some  instances, 
the  atropine  is  unable  to  act,  on  account  of  the  swollen 
and  congested  state  of  the  iris ;  in  these  cases  the 
prognosis  will  be  less  favourable,  but  we  should  endea- 
vour to  reduce  the  inflammatory  action  by  mercury  or 
iodide  of  potassium,  and  above  all  by  the  application 
of  leeches  to  the  temple,  and  then  set  to  work  again 
with  the  atropine. 

It  is  advisable  not  only  to  dilate  the  pupil,  but  to 
keep  it  dilated  for  some  time  after  all  acute  symptoms 
have  passed  away;  in  fact,  till  the  subconjunctival 
zone  of  vessels  has  disappeared,  and  the  balance  of 
circulation  in  the  iris  has  been  restored. 

In  many  cases  of  iritis,  the  synechia  is  only  partial, 
bands  of  adhesion  existing  between  the  iris  and  the 
capsule  at  certain  spots,  the  remainder  of  the  iris  being 
Buificiently  healthy  to  respond  to  the  action  of  atro- 

Eine.  Under  these  circumstances,  the  pupil,  in  di- 
eting, assumes  all  manner  of  shapes,  expanding  in  one 
direction,  and  being  prevented  domg  so  in  another  by 
the  adhesions.  Atropine  should  be  steadily  and  freely 
employed  in  cases  of  this  description  ;  the  connecting 
bands  are  often  broken  throusn  under  its  influence, 
and  the  existing  iritis  speedily  subsides ;  and,  more- 
over, the  synechia  being  destroyed,  subsequent  attacks 
of  iritis  will  probably  be  prevented. 

While,  therefore,  employing  the  various  means  at 
our  command  for  improving  our  patient's  health,  and, 
if  possible,  acting  on  the  cause  which  has  induced  the 
iritis,  we  should  invariably  endeavour  to  dilate  the 
pupil  to  its  fullest  extent  v^ith  atropine,  without  any 
consideration  as  to  the  form  of  the  oisease  or  the  pro- 
gress it  may  have  made.  T\ie'^T<A.oii%<^T\»i^Qi  atropine 
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may  induce  an  attack  of  acute  granular  conjunctivitis,  ^'^^^ 
ana  if  we  observe  any  symptoms  indicating  the  com-  JJJJ  f^^ 
mencement  of  an  attack  oi  this  kind,  the  instillation  long  iu«l 
of   atropine  must  be  at  once  stopped,  but  we  may 
apply  the  extract  of  belladonna  mixed  with  atropine 
over  the  patient's  eyelids  and  temple.     I  have  seen  Poiaonooa 
alarming  symptoms  of  poisoning  by  atropine  follow  «ffwto. 
tiie  apphcation  of  a  strong  solution  of  this  dru^  to  the 
eye,  out  thev  were  cases  in  which  only  a  smaU  quan- 
tity of  atropine  had  been  used,  being  instances  of  a 
peculiar  and  uncommon  idiosyncrasy  on  the  part  of 
the  patient  to  the  poisonous  influences  of  atropine. 
Exceptional  cases  of  this  kind  should  not  for   an 
instant  prevent  our  usin^  atropine  as  I  have  above 
advised  m  aU  cases  of  iritis. 

Atropine  may  be  conveniently  applied  in  some  in-  ?jjj2? 
stances  mixed  with  gelatine,  so  as  to  form  small 
tablets ;  or  upon  pieces  of  paper  saturated  with  a  solu- 
tion of  it,  and  then  driewi.  A  tablet  or  a  piece  of 
paper  thus  prepared  is  placed  on  the  conjunctiva  of 
the  everted  eyelid ;  the  eye  may  then  be  closed,  and 
the  lachrymal  secretion  dissolving  the  atropine,  it 
becomes  aosorbed,  as  it  would  be  if  dropped  into  the 
eye  as  an  aqueous  solution.* 

Extract  of  belladonna  is  a  less  potent  remedy  than  BelUidoima. 
atropine,  and  is  not  to  be  relied  on  for  dilating  the 
pupu  in  iritis.  Equal  parts  of  extract  of  belladonna, 
Indian  hemp  and  glycerine,  to  which  atropine  has 
been  added,  form  a  useful  mixture,  which  may  be 
smeared  over  the  affected  eye  to  relieve  ciliary  neurosis. 

FomentationSf  Shades,  6^.— Poppy-head  fomenta-  FoomdU- 
tions  are  often  soothing  to  the  patient,  and  whenever  ***""■• 
this  is  the  case,  thejr  may  be  us^  with  advantage  five 
or  six  times  a  day ;  if  they  do  not  relieve  the  pain,  it 
is  advisable  to  discontinue  them.    M.  Wecker  employs 
hot  water  compresses  of  as  high  a  temperature  as  tne  Hot  com- 
patient  can  bear,  to  be  chang^  every  ten  minutes,  in  ?■•■•••• 
cases  of  parenchymatous  iritis.    The  hot  compresses 
must  be  continued  day  and  night ;  there  can  be  no 
question  as  to  compresses  of  this  kind  being  most 
useful  in  many  cases  of  parench3rmatous  iritis. 

In  all  instances  of  iritis  the  affected  eye  should  be  ?f^^^ 

•  BrU.  a$td  Far.  MedU-Ckkr,  fieo^  3»XL\iX^  V^^. 
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shaded  from  the  light;  I  find  it  very  conyenient  in 
many  cases  to  coyer  the  eye  with  a  light  pad  and 
banoage,  our  object  being  not  to  apply  pressure  oyeor 
the  eye,  but  simply  to  keep  the  eyelids  closed  and  the 
parts  at  rest ;  it  at  the  same  time  the  sound  eye  be 
protected  by  a  shade  or  green  spectacles,  the  patient 
18  often  able  to  leave  his  dark  room  and  enjoy  the  society 
of  his  friends,  or  even  attend  in  part  to  his  business, 
^ese  are  apparently  trivial  matters,  but  are  neverthe- 
less well  worthy  of  consideration,  as  they  tend  to 
relieve  the  irksomeness  of  solitary  confinement,  which 
is  too  often  the  patient's  doom  if  he  remains  in  a  dark 
room ;  by  keeping  up  his  spirits,  we  do  much  towards 
preventing  his  faUing  into  a  low  state  of  health,  which 
would  certainly  react  on  the  local  inflammation  and 
probably  impede  his  recovery. 

Counter-irritation^  in  the  form  of  blisters  to  the 
temple,  is  comparatively  useless  in  the  active  stages  of 
iritis,  but  subsequently  it  is  beneficial,  especially  when 
the  patient  suffers  from  dimness  of  visioD,  depending 
on  haziness  of  the  posterior  layer  of  the  cornea. 

The  conjunctivitis,  which  is  always  present  in  iritis 
to  a  greater  or  less  extent,  may,  as  a  general  rule,  be 
allowed  to  run  its  course ;  if  it  should  be  excessive,  it 
may  be  well  to  scarify  the  swollen  tissue,  and  thus 
relieve  the  chemosis.  A  strong  solution  of  nitrate  of 
silver  should  be  painted  over  the  skin  of  the  lids,  if 
they  are  puffy  and  swollen,  but  it  is  not  advisable  to 
drop  astrmgent  lotions  into  the  patient's  eyes  in  these 
cases. 

Supposing  the  case  of  iritis  is  one  which  has  resisted 
all  the  means  of  treatment  described  in  the  foregoii^ 
sections,  and  rather  grows  worse,  that  the  pupu  wm 
not  dilate  by  atropine,  and  that  the  patient's  sight  is 
growing  more  and  more  dim,  the  intra-ocular  tension 
being  increased — we  are  no  doubt  justified  as  a  last 
Wd^otoBiyi  resource  in  performing  an  iridectomy.  This  operation 
in  fact  holds  out  the  best  and  probably  only  hope  for 
the  patient ;  nevertheless,  iridectomy  in  cases  of  iritis 
is,  be  it  remembered,  our  last  hope :  we  have  no  right 
to  fall  hack  upon  it  until  every  other  means  of  cure 
has  been  attempted,  for  accordmg  to  my  experience, 
it  is  by  no  means  so  successful  in  cases  where  active 
changes  are  going  on  in  the  iris,  especially  if  due  to 
frjrpimisy  as  it  is  in  same  otbox  ionns  of  disease.    8ub- 
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•eqnently,  wlien  the  agnn  of  irritation  or  inflammatioii 
have  passed  away,  ancT  the  patient  applies  to  us  suf- 
fering from  synechia,  we  may,  as  1  shall  presently 
notice,  without  hesitation  resort  to  the  operation  of 
iridectomy.  The  only  question  is,  may  we  operate 
during  the  attack  of  iritis  P  I  think  we  are  only 
justified  in  doing  so  under  the  circumstances  above 
detailed.  •  •  ^ 

The  Treatment  of  Oonstitutional  Symptoms,  such  tMfnttBomit 
intermittent  fever,  will  consist  partly  m  the  employ-  •'^^•'« 
ment  of  hot  baths  and  sudorifics,  but  the  administra- 
tion of  opium  tends  towards  allaying  fever  of  this 
kind,  as  well  as  relieving  the  troublesome  vomiting        ""'i 
occasionally  met  with  among  patients  suffering  from 
iritis.    The  state  of  the  bowels  must  be  attended  to, 
but  to  administer  purgatives  indiscriminately,  because  AltflmtiTat. 
an  individual  is  suffering  from  inflammation  of  the  iris, 
is  a  most  unphilosophical  proceeding,  and  may  com- 
plicate matters  by  disordering  the  digestive  organs, 
which  have  frequently  nothing  to  do  with  the  disease 
of  the  eye. 

In  numerous  cases  of  iritis,  especially  in  a  malarious  Variou 
country  like  Bengal,  we  shall  have  to  resort  freely  to  ^'°«"' 
the  use  of  quinine,  arsenic,  aconite,  strychnine,  and 
iron,  for  the  cure  of  the  disease ;  but,  as  I  have  before 
observed  (p.  311),  it  would  be  impossible  for  me  in  a 
work  of  this  kind  to  attempt  to  describe  the  peculiar 
circumstances  under  which  either  one  or  other  of  these 
drugs  are  called  for.  I  can  only  as  it  were  sketch  out 
liie  plan  of  the  building  upon  which  our  work  is  to  be 
raised. 

With  regard  to  the  use  or  withdrawal  of  stimulants  Food  and 
and  food,  these  are  doubtless  powerful  agents  in  the  ■*fjj'j^*'* 
treatment  of  disease.     In  a  case  of  iritis  occurring  in  a  ontioii. 

Slethoric  individual,  purgatives,  starvation,  and  in  fact 
epleting  treatment  are  called  for ;  but  a  vast  number 
of  cases  of  iritis  are  of  an  asthenic  type,  and  require  a 
moderate  amount  of  stimulants,  good  wholesome  food, 
and  fresh  air ;  in  some  oases  we  s£all  have  to  admi- 
nister bark  and  ammonia,  together  with  wine  and  beef- 
tea.  It  is  impossible  to  lay  down  absolute  rules  on 
these  matters  which  shall  he  applicable  to  all  cases ; 
nothing  but  observation  and  experience  can  guide  us  to 
a  right  conclusion ;  and  as  one  man*s  powers  diiSer 
from  those  of  another  in  appreoiatuii^  \&ie&i^  cso^^^osk^ 
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stances,  so  will  the  tme  differ  trhfm  tlie  otluff-  h\  Hi 
snccess  in  practice.  /    ,'    . 

Management  of  i^nec/t^iVi,—- Snpposfaig  th^^pUkntli 
sieht  to  be  impairea  by  synechia,  or  bands  ef  acQkeadti 
which  have  formed  in  the  pupil,  we  mnst^'in  4he  first 
instance,  endeavour  to  dilate  the  pupil  by  a  perseyering 
ose^of  atropine,  as  I  have  already  described ;  bat  in 
case  the  adhesions  cannot  thus  bo  broken  down,  and 
firoyided  the  acute  inflammatory  symptoms  have  passed 
away,  it  will  be  necessary  to  resort  to  one  of  two 
ojierations,  Corelysis  or  Iridectomy,  our  choice  de- 
pending on  the  nature  of  the  case. 

In  instances  where  the  pupil  is  only  partially  closed, 
or  when  the  synechia  binds  the  iris  down  to  the  lens  at 
one  or  more  points,  a  portion  of  its  margin  remaining 
free,  if  atropine,  after  a  persistent  trial,  fails  to  dilate 
the  pupil  and  break  down  the  bands  of  adhesion,  we 
must  proceed  to  perform  the  operation  of  corelysis,  as 
recommended  by  Mr.  Streatfeild.*  For  adhesions  in- 
volving more  than  the  margin  of  the  pupil,  and  when 
the  iris  is  completely  tied  down  to  the  lens,  we  must 
resort  to  iridectomy. 

Corely&is. — The  steps  to  be  taken  in  performing  the 
operation  of  corelysis  are  as  follows : — A  solution  of 
atropine  must  first  be  dropped  into  the  patient's  eye 
three  or  four  times  a  day,  for  a  week  prior  to  the  ope- 
ration ;  we  shall  thus  be  able  to  discover  those  parts 
of  the  margin  of  the  pupil  which  are  stiU  free  from 
adhesions,  by  the  pupil  dilating  at  those  points ;  and 
as  our  object  is  to  insert  a  small  spatula  through  an 
opening  of  this  kind,  between  the  lens  and  iris,  and 
tnen  carefully  to  break  down  the  synechia  with  the 
instrument,  so  as  to  free  the  iris  from  the  capsule, 
this  careful  study  of  the  condition  of  the  parts,  before 
we  attempt  to  operate,  is  very  necessary. 

This  done,  the  patient  is  placed  in  the  recumbent 
position,  and  chloroform  having  been  administered, 
a  stop-speculum  is  adjusted,  and  the  surgeon,  standing 
behind  his  patient,  secures  with  a  pair  of  fixing  forceps 
a  fold  of  conjunctiva  close  to  the  margin  of  the  cornea, 
so  as  to  steady  the  eyeball.  A  sufficiently  large  punc- 
ture is  then  made  in  the  cornea,  as  nearly  as  possible 


*  Ophthalmic  HotpUal  BeporU,  YoL  il  p.  B09, 
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Q^>ositjtfio  tbe  prine^pal  adhesioiL)  a  Streatfeild  hooked 
BciataWti  inserted  through  the  wound  into  the  anterior 
<iiiaia1ie]v«nd  tlfe  blnnt  extremity  of  the  instmment  is 
passed  under  the  margin  of  the  pnpil,  and  between  the 
iria  and  lens  (its  point  being  carelollj  directed  away 
from  the  latter)  and  far  enough  beneath  the  ui8»  to 
enable  ns,  \rf  a  slight  lateral  and  traction  movement, 
to  lift  the  ins  away  from  the  lens  and  break  tltfoagh 
the  synechia.  The  hook  near  the  extremity  of  tiae 
instmment  is  very  useful,  enabling  us  to  tear  through 
any  tough  bands  of  adhesion,  which  might  otherwise 
become  elongated  when  force  is  applied,  and  so  elude 
our  best  efforts  to  reinstate  the  pupil. 

It  is  necessary  to  be  careful  not  to  wound  the  capsule  Osation  m 
of  the  lens  during  this  operation ;  but  if  the  patient  ***  ^"•* 
is  fully  under  the  iuBuence  of  chloroform,  and  if  too 
much  is  not  attempted  Ut  a  time,  it  usually  escapes 
uninjured.     Those  parts  of  the  synechia  only,  which  Sucoettive 
are  opposite  the  point  of  puncture  in  the  cornea,  SSJSnS^ 
should  be  broken  through  during  one  operation :  for 
instance,  if  the  adhesions  we  propose  dividing  are 
situated  on  the  inner  side  of  the  pupil,  but  if  there 
are  also  others  above  and  below  the  pupil,  we  should 
make  our  puncture  in  the  outer  part  of  the  cornea, 
and  passing  the  spatula  through  it,  insert  the  point 
of  the  instrument  beneath  the  inner  margin  of  the 
pupil,  breaking  down  the  adhesions  in  this  situation, 
and  leaving  those  above  and  below  for  a  future  ope- 
ration.   For  the  division  of  these  the  punctures  must 
be  made  in  the  lower  and  upper  pait  of  the  cornea 
respectively. 

it  is  a  point  of  some  importance  in  operating,  to  Further 
take  care  that  the  aqueous  humour  be  prevented  from  ^^'•«**«m« 
escaping  till   after  the  synechia  is  broken  through. 
This  may  generally  be  managed  by  having  a  spatula  Pwtww 
just  large  enough  to  fill  the  puncture  made  m  the  •^"•**'"* 
cornea.    It  is  impossible  to  lay  down  any  precise 
rules  as  to  the  distance  from  the  margin  of  the  cornea 
at  which  the  opening  should    be  made.    Our  aim 
should  be  to  select  a  spot  which  will  most  readily 
admit  of  our  passing  the  spatula  through  it,  in  such 
a  direction  as  to  avoid  the  lens,  and  enable  us  to 
break  through  the  adhesions  at  the  greatest  advan- 
tage. 

The  operation  of  corelysis  is  equally  ap^lifiSiVA!^  \j^ 
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cases  where  the  pupil  is  partially  closed  by  oivanized 
plastic  formations ;  the  false  membrane  may  be  oroken 
through  as  above  described.  The  same  remark  applies 
to  instances  of  anterior  synechia. 

The  after-treatment  is  very  simple.  Atropine  mnst 
be  dropped  into  the  eye  three  times  a  day,  so  aa  to 
dilate  the  pupil  as  far  as  possible,  and  the  eye  is  to  be 
kept  closed  with  a  pad  and  bandage  for  ten  or  twelve 
days;  we  may  then  proceed  to  break  through  any 
remaining  adhesions,  if  the  irritation  caused  by  the 
former  operation  has  subsided. 

Iridecfo7ny. — As  I  before  remarked,  in  cases  where 
the  pupil  is  entirely  closed  by  false  membranes,  or  its 
mar^n  wholly  bound  down  to  the  lens  by  synechia, 
should  we  even  desire  to  do  so,  it  is  impossible  to  per- 
form the  operation  of  corelysis,  and  it  becomes  neces- 
sary to  resort  to  iridectomy.  If  this  proceeding  is 
neglected  in  cases  of  this  description  the  commu- 
nication between  the  chambers  of  the  eye  being  closed, 
an  accumulation  of  fluid  takes  place  m  the  posterior 
and  vitreous  chambers  which  is  certain  in  time  to 
produce  destructive  changes  in  the  retina.  In  these 
cases  of  closed  pupil,  the  outer  part  of  the  iris  often 
bulges  forwards  towards  the  cornea,  from  the  pressure 
of  the  aqueous  fluid  behind  it;  but  its  pupillary  border, 
being  bound  down  to  the  lens,  cannot  oe  tmnst  for- 
ward in  this  way,  and  appears,  as  it  were,  in  a  pit,  the 
iris  being  funnel-shaped. 

Numerous  proceedmgs  have  been  advocated  for  the 
relief  of  this  state  of  things,  among  which  operations 
for  the  formation  of  an  artificial  pupil  hold  a  promi- 
nent place ;  but  it  may  now  be  sanely  affirmed  tnat  an 
iridectomy  is  the  most  satisfactory  practice.  Iridec- 
tomy embraces  all  the  advantages  of  an  artificial  pupil, 
and,  in  addition,  has  many  of  its  own  to  offer,  not  the 
least  of  which  is,  that  it  tends  greatly  to  lessen  the 
chances  of  recurrent  iritis.  It  may  therefore  be  stated 
generally,  that  in  instances  of  synechia,  or  closed  pupil, 
which  cannot  be  broken  through  by  the  aid  of  mydri- 
atics or  the  operation  of  corelysis,  we  must  resort  to 
iridectomy,  excising  about  one-fourth  of  the  upper 
section  of  the  iris. 

In  this  class  of  cases  the  operation  should  be  per- 
formed as  soon  as  the  active  symptoms  of  iritis  have 
passed  away,  seldom  before :  it  is  not  necessary,  how- 
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ever,  to  wait  till  all  pain  and  irritation  in  tlie  eye  have 
subsided ;  for  these  symptoms  are  perhaps  kept  up  by 
the  synechia,  and,  if  we  wait  till  the  irritation  has 
entirely  passed  away,  it  may  be  that  the  integrity  of 
the  deeper  tissues  of  the  eye  will  have  been  destroyed 
in  the  meantime. 

The  amount  of  sight  a  patient  may  possess  is  hardly  Indicationa 
a  safe  guide  as  to  the  necessity  for  iridectomy ;  the  ^^onst. 
central  portion  of  the  pupil  may  be  clear,  and  yet  no 
communication  may  enst  Detween  the  chambers  of  the 
eye ;   and  under  these  circumstances,  although  the  ^32*"*  ^ 
patient  may  see  tolerably  well,  we  must  not  hesitate  to  ^^^ ' 
perform  iridectomy.    On  the  other  hand,  if  the  patient 
has  no  perception  of  Hght,  it  is  almost  useless  operating 
with  an  iddea  of  improving  the  sight ;  for  it  is  more 
than  probable  that  detachment,  or  other  destructive 
changes  in  the  retina,  which  iridectomy  cannot  possibly 
influence,  have  taken  place. 

In  cases  where  the  iris  bulges  prominently  forwards  Bolging 
towards  the  cornea,  indicating  tne  collection  of  a  con-  ""■* 
siderable  quantity  of  fluid  in  the  posterior  chamber, 
iridectomy  is  less  likely  to  be  successful  than  if  the  iris 
is   in  its  normal  position.    These  chances  are  still 
further  reduced  if  we  can  make  out  a  central  opacity 
in  the  capsule  of  the  lens,  a  condition  often  indicative  CapraUr 
of  detachment  of  the  retina.*  opacity. 

There  may  be  some  little  difficulty  in  removing  a 
portion  of  the  iris,  in  cases  where  it  is  swollen  from  the 
pressure  of  the  products  of  inflammation,  or  has  under- 
gone atrophy.  Under  these  circumstances,  Yon  Graefe 
remarks : — 

"  I  employ  straight,  pupillary  forceps,  with  sharp  Oraefb's 
teeth,  which,  instead  of  following  the  ordinary  direc-  foreep*. 
tion,  I  apply  to  the  iris  somewhat  perpendicularly; 
according  to  mj  experience,  such  an  mstrument  is  of 
very  great  service  under  these  circumstances,  "f 

Traumatic    Iritis. — ^The    general    principles  upon  TmAuifA- 
which  we  should  conduct  the  treatment  of  a  case  of  "°  !«"•. 
traumatic  iritis,  differ  in  no  respect  from  those  already 


•  Professor  A.  von  Graefe  "  On  Iridectomy/'  p.  266.    (New 
Sydenham  Society.) 
t  Idem,  p.  284. 
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laid  down  for  onr  guidance  in  otlier  forms  of  infamma- 
tion  of  the  iris ;  but  we  frequently  meet  with  compli- 
cations in  these  cases,  arising  from  the  lens  having 
been  injured,  together  with  the  iris.  Under  these  cir- 
cumstances, the  capsule  is  often  perforated,  and  the 
lens  substance  swells,  becomes  opaque,  and  by  pressing 
upon  the  iris,  keeps  up  violent  irritation  and  inflam- 
mation of  the  part. 

Whenever  a  case  of  this  kind  presents  itself  to  our 
notice,  it  is  well  to  remove  the  lens  at  once.  The  patient 
should  be  placed  under  the  influence  of  chloroform,  and 
a  Weiss's  stop-speculum  having  been  adjusted,  the 
surgeon  should  make  an  opening  through  the  upj)er 
portion  of  the  sclerotic  as  if  for  iridectomy ;  about  a 
fourth  of  the  iris  should  be  excised,  and  the  lens  must 
then  and  there  be  removed,  if  necessary  by  aid  of  a 
scoop.  A  few  drops  of  a  strong  solution  of  atropine 
are  subsequently  to  be  dropped  into  the  eye,  and  the 
case  treated  as  one  of  ordinary  linear  extraction. 

The  success  of  this  operation,  in  cases  such  as  I 
have  alx)ve  described,  depends  upon  the  promptness 
with  which  it  is  undertaken.  If  the  surgeon  attempts 
palliatives,  such  as  leeches  and  the  like  remedies,  in 
the  hope  of  reducing  the  inflammation,  the  chances  are 
that  his  opportunity  will  slip  away,  and  general  in- 
flammation, and  perhaps  abscess  of  the  globe  will 
supervene ;  whereas,  if  iridectomy  is  at  once  performed, 
and  the  lens  removed,  the  patient  will  be  saved  much 
suffering,  and  with  the  aid  of  an  artificial  lens  in 
the  shape  of  spectacles,  may  regain  a  very  fair  amount 
of  vision. 

Occasionally  a  chip  of  steel,  or  some  such  foreign 
body,  gets  lodged  in  the  iris,  causing  violent  inflam- 
mation. Supposing  the  lens  has  not  been  wounded, 
we  may  succeed  in  extracting  the  foreign  body  with  a 
pair  ot  cannula  forceps ;  or,  I  do  not  hesitate  to  make 
a  free  opening  in  the  cornea,  and  introduce  a  pair  of 
iridectomy  or  other  small  forceps,  to  secure  and  remove 
the  off*ending  substance.  Should  the  lens  be  also  in- 
volved, a  traumatic  cataract  being  present,  it  is  ad- 
visable to  perform  an  iridectomy,  including  the  foreign 
body  in  the  portion  of  the  iris  excised,  and  then  extract 
the  opaque  lens  as  above  described. 

I  have  already  stated  that  degenerative  changes  in 
one  eyeball  may,  by  sympathetic  irritation,  aflect  the 


WOUNDS  AND   INJURIES.  325 

other  eye,  causing  an  insidious  form  of  iritis,  or  irido-  In  spipft- 
choroiditis,  which  generally  advances  steadily,  and  ends  ^*l^  ^^ 
in  total  blindness,  unless  we  can  remove  the  diseased  move  bad 
eyeball,  which  ia  the  primary  source  of  irritation.  «y«- 

WOUNDS  AND  INJUEIES  OP  THE   IRIS. 

Incised  Wounds. — I    have    given    an    account   ofiKoim 
the  symptoms  and  treatment  of  prolapse  of  the  iris  Wouhdb. 
following  perforation  of  the  cornea  (page  268),  it  is 
consequently  unnecessary  for  me  to  return  to  the 
subject. 

A  simple  incised  wound  of  the  iris  is  a  rare  accident,  Barelj 
for  in  the  majority  of  instances  the  lens  is  involved  in  ■"np*®- 
the  injury,  and  a  traumatic  cataract  results.     Incised 
wounas  of  the  iris  are  always  attended  with  more  or 
less  ha3morrhage  into  the  anterior  chamber,  and  tem- 
porary impairment  of  vision.     Inflammation  seldom  Not  fol- 
follows  clean  incisions  of  the  iris,  as  for  instance  those  •**J2l^ 
made  in  the  formation  of  an  artificial  pupil,  but  the  tion. 
edges  of  the  wound  gape  open,  leaving  a  space  through  Apt  to 
which  the  rays  of  lignt  reach  the  retina.     Occasionauy  **^ 
the  lips  of  an  incised  wound  unite,  a  blood  clot  forming 
between  them,  its  fibrine  becoming  organized,  drawing 
the  ed^es  of  the  wound  together ;  but  in  instances  at 
this  kind  the  contractile  power  of  the  iris  has  com- 
monly been  impaired  by  previous  inflammation,  which 
Erevents  the  wound  from  gaping  open  as  it  does  in  the 
ealthy  tissue. 

After  an  incised  wound,  the  eye  must  be  kept  at  rest 
until  the  blood  in  the  anterior  chamber  has  become 
absorbed.  We  can  hardly  venture  on  a  prognosis  till 
this  has  occurred.' 

Foreign  bodies  sometimes  become  lodged  in  the  iris  Fomnov 
without  wounding  the  lens ;  they  may  be  best  seen  on  J****^  ** 
examining  the  eye  by  the  oblic[ue  method  of  illumina-   "*■ 
tion.    Having  discovered  the  situation  of  the  ofiending 
particle,  the  cornea  should  be  punctured,  and  a  pair  of  giioau  be 
cannula  forceps  passed  into  the  anterior  chamber ;  the  removed, 
foreign  body  oeing  seized,  it  may  usually  be  withdrawn 
from  the  eye  without  diflBculty.    The  pupil  should  sub- 
sequently be  kept  fully  dilated,  and  the  eye  at  perfect 
rest,  till  all  signs  of  irritation  have  subsided. 

It  will  generally  be  necessary  to  administer  chloro-  under  ehio- 
form,  in  order  that  we  may  command  the  eye  during  «>'<*"^ 
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the  operation,  and  we  should  never  delay  the  removal 
of  the  foreim  body  for  one  hour  longer  than  is  necea- 
Bary.  If  tne  eye  is  already  inflam^  this  will  be  an 
additional  reason  for  immediate  interference,  rather 
than  an  indication  for  delaying  the  operation.  Should 
there  be  any  difficnlty  in  seizing  the  foreign  body,  it  is 
advisable  to  make  a  larger  oi>ening  in  the  cornea,  and 
to  excise  a  portion  of  the  iris,  removing  it  from  the  eye 
together  with  the  foreign  body.* 

Instances  have  been  recorded,  and  I  have  myself  met 
with  them,  in  which  particles  of  steel  and  similar  sub- 
stances have  become  encysted  in  the  iris,  and  yet  given 
rise  to  no  irritation  ;  but  cases  of  this  description  are 
80  rare,  and  destructive  inflammation  of  the  globe  of 
the  eye  so  constant  a  result  of  the  presence  of  a  foreign 
body  in  the  iris,  that  we  are  not  justified  in  trusting  to 
nature  in  such  cases. 

In  wounds  of  the  iris,  whether  incised,  or  resulting 
from  the  presence  of  a  foreign  body  in  the  eye,  it  is 
advisable  to  dilate  the  pupil  with  atropine,  before 
venturing  on  a  prognosis,  or  any  particular  line  of 
treatment;  because  the  lens  may  have  been  wounded, 
and  the  point  of  injury,  which  is  perhaps  covered  by 
the  iris,  may  not  be  apparent  until  the  pupil  is  fully 
dilated.  A  complication  of  this  kind  would,  of  course, 
materially  affect  the  prognosis,  a  traumatic  cataract 
in  all  probability  resulting  from  the  injury  to  the 
lens. 

Detachment  of  the  Iris  from  its  ciliary  border  may 
be  complete,  that  is,  the  whole  of  the  iris  may  be 
detached ;  or  a  mere  slit  may  exist  in  its  ciliary  border. 
An  accident  of  this  kind  usually  occurs  from  an  injury, 
as  for  instance  from  a  blow  with  the  fist  upon  the  eye. 
In  these  cases  the  nature  of  the  accident  may  not  be 
detected  in  the  first  instance  on  account  of  the  effusion 
of  blood  which  takes  place  into  the  anterior  chamber. 
It  will  be  necessary,  therefore,  to  be  guarded  in  our 
prognosis,  as  it  is  impossible  to  determine  the  extent 
or  nature  of  the  injury,  or  if  it  be  complicated  with 
detachment  of  the  retina,  until  the  effused  blood  has 
become  absorbed. 


f 


•  See  cases  in  point,  by  F.  Homer:  Ophthalmic  Review,  voL  i. 
p,  166, 
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If  a  portion  of  the  iris  has  been  detached  from  its 
ciliary  oorder,  as  soon  as  the  aqueous  becomes  dear,  we 
shall  notice  a  false  pupil, 
varying  in  size  accordmg 
to  the  extent  of  the  de-  ^^^'  ^^' 

tachment  of  the  iris  {vide 
Fig.  28),  The  part  of 
the  pupil  corresponding 
to  the  detached  border 
of  the  iris  is  uninfluenced 
by  the  stimulus  of  light, 
its  nerves  and  contractile 

tissue  having  been  torn  through  at  the  point  of  separa- 
tion of  the  iris  from  its  ciliary  border.  In  instances 
where  the  line  of  separation  is  narrow,  it  often  re- 
quires a  very  careful  examination  of  the  parts  to 
detect  the  lesion,  and  to]  account  for  the  otherwise  in- 
explicable irregularity  and  inaction  of  a  portion  of  the 
pupil. 

A  patient's  si^ht  is  usually  somewhat  impaired  by 
an  accident  of  this  kind,  the  irregularitv  of  the  pupil 
interfering  with  perfect  vision ;  and  if  tne  rent  in  its 
ciliary  border  is  a  lar^e  one,  a  number  of  extraneous 
rays  of  light  enter  by  the  artificial  pupil,  and  falling 
on  the  retina,  produce  considerable  confusion  in  the 
visual  image.  In  a  remarkable  instance  the  whole  of 
the  iris  was  removed  by  Yon  Graef e ;  and  what  is  most 
curious  is  the  fact  recorded  by  Mr,  Soelberc  Wells, 
that  the  patient's  vision  was  as  perfect  without  his 
iris  as  with  it.  Mr.  Wells  remarks  of  this  case*— 
'*  The  field  of  vision  of  the  right  eye,  in  which  the  iris 
had  been  extracted,  is  normal ;  the  sight  most  excellent, 
so  that  the  patient  can  count  fingers  at  the  distance 
of  120 — 140  feet,  and  can  read  the  smallest  print.  He 
possesses  ^reat  power  over  the  dispersed  rays,  and  does 
not  find  himself  in  the  least  dazzled  by  the  light.  And, 
lastly,  to  crown  all,  the  accommodative  power  of  this 
eye,   with  its    irideremia  totalis,  is  almost   perfect 

We  can  do  little  in  the  way  of  treatment,  in  cases  of  lyeatment 
detachment  of  the  iris,  beyond  keeping  the  eye  at  rest,  *"*• 
for  the  accident  is  irremediable,  so  far  as  the  reparation 
of  the  injury  is  concerned. 
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•  QpAMo/miciraipitaiAeporU^VoV.VL^V^. 
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Laceration  op  the  Pupil. — A  few  cases  of  lacera- 
tion of  the  pupillary  margin  of  the  iris  have  been 
recorded,  following  blows,  and  unaccompanied  by 
either  a  wound  or  external  injury  to  the  globe  of  the 
eye.*  It  is  difficult  to  conceive  how  an  accident  of 
this  kind  can  take  place  from  concussion,  nevertheless 
a  rent  of  the  pupillaiy  border,  and  in  other  cases 
rupture  of  the  fibres  of  the  iris,  have  been  known  to 
follow  it.  As  the  opening  in  the  iris  is  nearer  the 
axis  of  vision  than  in  detachment  of  its  ciliary  border, 
the  defect  of  sight  is  greater,  because  the  rays  of  light 
fall  on  the  retina  nearer  the  macula  lutea. 
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TUMOURS   OF  THE   IRIS. 

Cystic  tumours  of  the  Iris  are  rare,  and  when  met 
with,  as  a  general  rule,  follow  an  injury  to  the  eye, 
and  the  formation  of  a  clot  of  blood  m  the  substance 
of  the  iris  ;  but  independently  of  accidents  cystic 
tumours  do  occasionally  grow  from  the  iris.  They 
usually  appear  as  a  small  transparent  vesicle  springing 
from  a  broadish  base  attached  to  the  anterior  surface 
of  the  iris.  Mr.  Hulke  remarks — "  An  examination 
of  all  the  cases  which  I  have  been  able  to  collect 
shows:  I.  That  cysts,  in  relation  with  the  iris  pro- 
jecting into  the  anterior  chamber,  originate  in  two 
situations,  1,  in  the  iris  ;  and  2,  in  connexion  with  the 
ciliary  processes.  Tlie  first  lie  between  the  uveal  and 
the  muscular  stratum  of  the  iris,  and  are  distinguished 
by  the  presence  of  muscular  fibres  upon  their  anterior 
wall ;  the  second  lie  behind  the  iris,  and  bear  the  uveal 
as  well  as  muscular  strata  on  their  front.  II.  It  also 
shows  that  these  cysts  are  of  more  than  one  kind; 
that  there  are,  1,  delicate  membranous  cysts,  with  an 
epithelial  lining  and  clear  limpid  contents  ;  2,  thick- 
walled  cysts,  with  opaque  thicker  contents  (whether 
these  are  genetically  distinct  from  1  we  are  not  yet  in 
a  position  to  determine,  but  it  seems  probable  that 
they  are  so) ;  3,  solid  cystic  collections  of  epithe- 
lium, wens  or  dermoid  cysts ;    4,  cysts  formed  by 


♦  "  Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  by  G.  Lawson, 
p.  128.  See  also  M.  Wecker's  "  Maladies  dos  Youx,"  p.  899. 
Case  in  point,  Ophthalmic  iSevieip,  vol.  ii.  p.  218. 
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deliquescence  in  mjxomata*  III.  As  regards  treat- 
ment, puncture,  simple  or  combined  with  laceration.  Should  be 
is  so  generally  unsuccessful,  that  excision  is  always  «*c**^ 
preferable.  It  is  evident  that  the  chances  of  success 
wiU  be  proportionate  to  the  completeness  of  the  ex- 
cision, and  the  practicability  of  this  will  vary  with  the 
size  of  the  cyst  and  the  extent  of  its  connexions,  and 
with  its  position  in  or  behind  the  iris."*  It  is  clearly 
advisable,  therefore,  to  excise  the  cyst  together  with 
the  segment  of  the  iris  from  which  it  springs,  as 
speedily  as  possible,  otherwise  the  abnormal  growth 
may  excite  dangerous  irido-choroiditis,  or  sympathetic 
disease  in  the  other  eye. 

Condylomata  may  often  be  seen  springing  from  the  Covdtlo- 
iris  in  cases  of  parenchymatous  innammation,  and  I  maxa. 
described  their  appearance  when  speaking  of  that 
affection.  Should  the  condyloma  increase  U>  any  con- 
siderable size,  it  may,  by  coming  in  contact  with  the 
cornea,  excite  keratitis,  which  no  treatment  will  relieve 
until  the  cause  of  the  irritation  has  been  removed. 

The  syphilitic  history  of  the  case  would  lead  us  to  a  Qenmdiy 
correct  dia^osis  of  the  disease ;  and  its  treameut  is  •yp*"li*Wf 
comprised  in  that  already  recommended  in  parenchy- 
matous iritis.    There  is  only  one  condition  of  the  parts, 
that  I  am  aware  of,  which  could  be  mistaken  for  the 
disease  in  question,  and  that  is  the  presence  of  neo- 
plastic growths,  such  as  are  sometimes  observed  on 
the  iris  in  those  who  suffer  from  leprosy ;  but  the  Sj^^IT** 
app>earance  of  the  patient,  under  these  circumstances, 
would  at  once  correct  an  erroneous  impression  as  to 
the  nature  of  the  disease.     It  is  possible,  of  course, 
that  a  leprous  patient  may  contract  syphilis,  and 
therefore  suffer  from  condylomata  of  the  iris,  but  such 
cases  are  rarely  met  with. 

Medullary  Cancer  of  the  iris  is  occasionally  seen.  C^^cii  ow 
A  case  of  this  kind,  under  Mr.  Dixon*s  care,  presented    *"* 
the  following   characters: — The  patient  appears  to 
have  been  a  healthy  man,  twenty-five  years  of  age. 
It  was  quite  uncertam  how  long  tne  tumour  had  b^n  Ca»e. 
in  existence,  but  when  first  seen  it  almost  filled  the 
anterior  chamber;  it  was  a  greyish,  jelly-like  mass, 
with  opaque  points  scattered  througn  it,  and  was 


*  Ophthalmic  UoapUal  Ji^orii,  voL  vi.  p.  16. 
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abondautl;  supplied  with  mioiita  bloodresseU ;  the 
comeB  was  tranaparent,  and  until  the  tnaBs  covered 
the  pnpil  the  man  could  see  perfectly.*  Mr.  Dixon 
removed  the  ejeball,  and  the  patient  made  a  rapid  re- 
covery ;  and  op  to  the  time  of  the  publication  of  tlie 
report  no  retnm  of  the  disease  had  occurred. 

Another  case  of  a  very  similar  natnre,  is  detailed  in 
the  eame  nnmber  of  the  Ophthalmic  Roportii,  by  Mr. 
Gowell.  Bnt  cancer  commencing  in  the  iris  is  a  com> 
paratively  rare  affection  ;  and  malignant  disease  of 
the  internal  tunics  of  the  eje  usually  finds  its  nidna 
in  the  choroid,  and  gradually  invades  the  other  struc- 
tures contained  within  the  eyeball. 

Cthticebci  of  the  Ikis  are  occasionally  met  with; 
Fig,  -29  is  a  copy  of  a  drawing  from  one  made  by  Mr. 
Teale,  Jan.,   showing   the   position   of  a   cysticercns 
attached   to  the  iris,  which  he  re- 
moved, together  with  a  portion  of  the 
Pio.  29.  iris,  by   an   iridectomy.      'ITie   eye, 

prior  to  the  operation,  presented  the 
following  appearances  : — On  the  sur- 
face of  the  lower  part  of  the  iris 
was  seen  an  opaque  tody,  constricted 
n  the  middle,  and  rather  larger  than 
1  hemp-seed,  which  waa  evidently 
causing  Bome  distrote  to  the  eye. 
The  conjunctiva  was  slightly  in- 
jected ;  liie  cornea  was  bright,  but 
dotted  on  its  posterior  surface  with  minnte  spots, 
as  in  comeo-iritis  ;  the  iris  was  active,  except  at  the 
situation  of  the  white  body,  near  which  it  was  adherent 
to  the  capsule  of  the  lens ;  tension  normal.  Beading 
Mo,  16,  Jaeger-t 

In  instances  of  this  kind  the  plan  of  treatment 
adopted  by  Mr.  Teale  possesses  couaiderable  advant^es 
over  any  other,  the  cysticercns  being  removed  from 
the  eye,  together  with  the  portion  of  the  iris  to  which 
it  was  attached,  by  an  iridectomy. 

Lbfrous  affections  or  tub  Ihis  are  ertremel^  com- 
mon among  pereona  suffering  from  leprosy — in  fact, 
in  cases  of  this  disease  of  long  utaoding,  it  is  rare  to 
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find  llie  iris  and  cornea  healthy.  I  have  obseired  that 
as  a  general  role  the  cornea  is  affected  before  the  iris  in 
these  ca.8es»  and  that  plastic  iritis  is  more  common  than 
the  parenchymatous  form  of  disease.  Leprous  tubers 
form  on  the  iris  as  they  do  on  the  cornea,  and  espe- 
cially on  the  conjunctiva,  vide  page  293. 

7UNCTI0NAL  DISEASES  OF  THE  IBIS. 

Mydriasis  is  an  abnormal  dilatation  of  the  pupil,  Mtdbx- 
occurring  independently  of  disease  of  the  deeper  struc-  ^"^ 
tnres  of  the  eye ;  so  that,  although  the  pupil  does  not 
contract  on  exposure  to  light,  and  the  patient  suffers 
from  impairment  of   vision,  in  consequence  of  the  I^JjjJj-oo 
excess  of  light  admitted  into  the  eye,  still  this  defect  ot  papii. 
is  remedied  by  placing  a  diaphragm,  with  a  small  hole 
drilled  through  it,  in  front  oi  the  eye.    The  outer  rays 
of  the  cone  of  light  impinging  on  the  retina  being 
cut  off,  the  defective  vision  is  in  great  part  corrected ; 
and  the  patient,  while  looking  through  the  hole  in 
the  diaphragm,  sees  well.    This  contrivance  will  not, 
of  course,  overcome  defects  due  to  loss  of  accommoda- 
tion, depending  on  causes  similar  to  those  which  in- 
duce the  mydriasis.    The  same  result  may  be  attained 
by  causing  the  pupil  to  contract  by  the  aoplication  of 
Calabar  bean  to  the  eye.    The  above  definition  of 
mydriasis,  therefore,  excludes  all  cases  of  dilatation  of 
the  pupil  depending  on  deep-seated  disease  of  the  eye. 

Mydriasis  may  be  confined  to  one  eye,  or  both  eyes 
may  be  affected.    The  cause  of  the  dilatation  of  the  Cmm6«i 
pupil  may  be  the  suspension  of  the  functions  of  the  ^J'^  ^ 
third  nerve,  the  circular  fibres  of  the  iris  being  thus         n*"^*- 
paralysed,  for  when  this  nerve  is  divided  the  pupil  re- 
mains dilated     The  same  effect  may  be  inauced  by  .^^ 
irritation  of  the  cervical  branches  of  the  sympathetic,  Jjjl^j 
which  are  distributed  to  the  dilatator  pupillsB :  this  thetie. 
muscle  being  thrown  into  action,  the  pupil  dilates.* 

The  Treatment  must  evidently  depend  on  the  nature  *'■«'■*•'• 
of  the  disease.    In  some  few  instsmces  it  appears  to 
arise  from  reflex  action,  excited  by  the  presence  of  a 
foreign  body  on  the  cornea  or  conjunctiva ;  or  it  may 
be  that  some  more  distant  branch  of  the  sentient  nerve 


•  J.  Bell  on  the  Pathology  of  Certain  Forms  of  Dilated P'^^^ 
Edin.  Med.  Journal^  No.  X.,  p.  917. 
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is  in  the  first  instance  affected,  the  irritation  being 
conveyed  by  reflex  action  through  the  oculo-motor 
nerve,  and  thereby  destroying  the  contractile  power  of 
the  circular  fibres  of  the  iris.  In  these  cases  our  first 
care  should  obviously  be  to  remove,  if  possible,  the 
cause  of  the  irritation. 

If  the  mydriasis  appears  to  depend  on  defective 
action  of  the  third  nerve.  Faradization  may  be  useful ; 
the  action  of  the  galvanic  current,  however,  should 
never  be  continued  for  more  than  a  few  seconds  at  a 
time,*  and  if  the  pupil  docs  not  contract  speedily 
under  its  influence,  we  can  expect  but  little  oehefit 
from  continuing  this  treatment.  Should  the  patient 
have  suffered  from  syphilis,  the  case  must  bo  treated 
npon  the  principles  generally  applicable  under  such 
circumstances. 

If  the  dilatation  of  the  pupil  results  from  irritation 
going  on  in  the  intestinal  canal,  whether  excited  by 
worms,  or  any  other  cause,  and  propagated  througn 
the  sympathetic  to  the  radiating  fibres  of  the  iris,  we 
must  endeavour  to  remove  the  source  of  irritation  by 
anthelmintics  in  one  case,  and  by  a  blue  pill  and  black 
draught  in  another.  From  my  own  experience,  I  am 
inclined  to  believe  that  some  such  source  of  irritation 
is  the  moBt  frequent  cause  of  mydriasis ;  and  these 
remote  remedies  may  do  more  to  overcome  the  dilata- 
tion of  the  pupil  than  anything  else.  The  affection 
may  be  relieved  by  the  instillation  of  a  solution  of 
Calabar  bean,  but  can  hardly  be  cured  unless  by  appro- 
priate treatment  directed  towards  the  restoration  of 
the  functions  of  the  stomach,  liver,  or  any  other  organ 
which  may  ajipear  to  be  at  fault. 

We  might  class  among  these  cases  instances  of  ex- 
cessive anaemia,  following  disease  of  the  spleen,  in 
which  dilatation  of  the  pupil  is  accompanied,  by  ac- 
commodatory  asthenopia.  The  cause  of  the  impair- 
ment of  vision  in  these  ins^tances  is  obvious  enough, 
and  the  old  prescription  of  "  plenty  of  water,  air,  and 
iron,"  or  "  washing,  airing,  and  ironing"  your  patient, 
is  the  only  rationed  plan  of  treatment. 

Myosis  is  precisely  the  opposite  condition  to  my- 
driasis ;  the  pupil  being  abnormally  contracted,  and 
failing  to  dilate  as  it  should  do  when  the  patient  is 
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S laced  in  a  dark  room,  or  after  snnset.    The  pupil  will,  ^P?L^. 
owever,  expand  under  the  influence  of  mydriatics ;  *'<^*™'**^» 
and  it  may  then  be  noticed  that  it  is  perfectly  regular, 
and  hence  its  inability  to  dilate  is  clearly  not  dependent 
on  synechia. 

The  contraction  of  the  pupil  under  ordinary  circum-  From  ex- 
stances  is  a  reflex  action,  excited  by  the  stimulus  of  *?*^.°f* 
light  falling  on  the  retina,  and  beine  propagated  to  the  neJ^Jil'^ 
oculo-motor  nerve,  so  that  the  circular  fiores  of  the  iris 
contract  and  close  the  pupil  (see  p.  8).     If  only   a 
small  quantity  of  light  enters  the  eye,  as  is  the  case 
after  sunset,  its  action  on  the  retina  is  slight ;  and, 
consequently,  the  excitation  of  the  third  nerve  is  pro- 
portionably  less  than  in  davlight,  the  pupil  remaining 
semi-dilated.     Division  of  the  sympathetic  in  the  necK 
is  likewise  followed  by  contraction  of  the  pupil,  the 
dilatator  pupiUce  being  paralysed :  lesions  of  the  spinal  Or  pwtlyiU 
cord  affecting  the   sympathetic    ma^  thus    produce  Sv*^™'**' 
myosis ;  so  that,  in  instances  of  myosis,  we  must  con- 
sider all  the  circumstances  of  the  case  by  the  light  of 
our  knowledge  of  the  physiology  and  pathology  of  the 
third  and   sympathetic    nerves.    This    condition    is 
occasionally   caused  by  long-continued    work    upon 
minute  objects,  as  for  instance  in  watchmakers  the 
sphincter  muscle  of  the  ins  acquiring  a  preponderating 
power  over  the  dilatator. 

Cases  of  myosis  are  sometimes  mistaken  for  hemera-  Mittakon 
lopia  (night  blindness),  in  that  the  patient  complains  for  night 
principally  of  impairment  of  vision  coming  on  after  ^>**°*****» 
sunset,  which  evidently  depends  on  an  insufficiency  of 
light  reaching  the  retina,  tnrough  the  contracted  pupil, 
to  produce  distinct  vision.     The  patient  has  no  pain 
in  the  eye,  and  his  sight  is  good  during  the  d&j.    The 
case  very  much  resemoles  one  of  hemeralopia,  with  this 
difference,  however :  that  in  hemeralopia  the  pupil  acts 
freely,  the  disease  essentially  consisting  in  a  temporary 
loss  of  power  in  the  retina,  arising  from  over-stimula- 
tion, or  from  ansemia  of  its  nervous  elements;  the 
latter  being  by  far  the  most  common  cause  of  night 
blindness. 

We  know  at  present  so  little  about  the  functions  of 
the  sympathetic,  that  it  is  impossible  to  understand 
why,   in   some  cases  of  habitual  constipation,  or  of  Djip«p«* 
dyspepsia,  myosis  occurs.     We  suppose  tnat  it  arises  ^j^SSSu* 
from  some  disturbance  of  the  symp&tbftlvt^^^x^'^^^^aXft^ 
to  the  branches  supplying  the  ina — Bt  '^«rj  -^^agofe  «^- 
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planation,  it  is  true,  but  the  best  we  can  j^ve  of  the 
matter.  lu  cases  of  this  kind,  our  wisest  plan  of  treat- 
ment is  to  correct  and  improve  the  state  of  the  diges- 
tive organs  as  far  as  we  can. 

Irritation  of  the  oculo- motor  nerve,  arising  from 
meningitis,  or  a  clot  of  blood,  or  other  affection  of  the 
brain  substance  from  which  the  nerve  originates,  may 
induce  contraction  of  the  pupil ;  but  under  these  cir- 
cumstances, the  myosis  is  a  very  unimportant  matter 
in  comparison  with  the  primary  disease. 

Artificial  mydriasis,  and  myosis,  may  be  induced 
respectively,  by  the  action  of  atropine  and  Calabar 
bean,  as  well  as  by  some  other  drugs. 

Trkm ULCUS  Iris  (iridodonesis)  is  very  seldom  seen 
unless  the  lens  has  been  removed.  As  the  iris  rests  on 
the  crystalline,  we  ca^  readily  understand  that  when 
the  lens  is  taken  away,  having  lost  its  support,  it 
hangs  like  a  loose  curtain  in  the  anterior  chamber, 
and  consequently  has  a  tremulous  movement  im- 
parted to  it  when  the  eye  is  turned  from  one  side  to 
the  other.  The  same  result  may  occur  from  an  excess 
of  aqueous  in  the  posterior  chamber,  forcing  the  lens 
backwards  and  the  iris  forwards  (hydro-oi^nthalmia) 
—a  condition  but  rarely  met  with.  If  the  vitreous  is 
in  a  fluid  condition,  the  lens  may  sink  deeply  into  it, 
receding  from  the  iris,  and  iridodonesis  result.  Under 
these  circumstances,  the  ophthalmoscope  will  reveal  the 
nature  of  the  disease,  ana  the  cause  of  the  tremulous 
movement  of  the  iris. 

Hippus.— In  this  affection  of  the  iris,  the  pupil 
dilates  and  contracts  rapidly,  involuntarily,  and  m- 
dependently  of  the  stimulus  of  light.  It  is  usually 
met  with  in  cases  of  retinal  disorder,  and  still  more 
often  in  affections  involving  the  membranes  of  the 
brain.    It  has  been  noticed  as  occurring  in  insttmces  of 

Nystagmus. — Ihis  latter  condition  of  the  eye  is 
described  by  Dr.  Mackenzie  as  being  an  involuntary 
motion  of  the  eyeball  from  side  to  side,  due  to  dome 
spasm  of  the  recti,  and  symptomatic  of  various  nervous 
diseases  :  as  hysteria,  epilepsy,  chorea,  and  so  on. 


AETiriCIAL  PUPIL. 

Amtiwioiaj,      The  opebatioi^s  usually  employed  for  the  formation 
^UMO,         q£  gj^  artificial  pupil  wre  three  vn  number.    Ist.  Bx- 
cisioxi  of  a  portion  oi  ^<^  *\nB\  ^xA.  ^^)&a  ^^Rst^cs^. 
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known  as  iridesis,  or  displacement  of  the  pnpil ;  3rd.  Vtrioos 
Iridectomy.  operatioM. 

Before  describing  the  method  of  performing  these 
operations,  I  would  observe  that  the  chief  danger  we 
have  to  avoid  in  practising  them  is,  not  to  wound  the  Orotion  m 
lens,  and  thereby  cause  a  traumatic  cataract.  Ordi-  ***  ***•  ^•"■* 
nary  caution,  especially  if  our  patient  is  under  the 
influence  of  chloroform,  will  enable  us  to  steer  clear  of 
this  danger ;  and  it  is  almost  impossible  to  lay  down 
any  rules  which  would  be  of  assistance  in  the  matter. 
A  gentle  hand  and  steady  eye,  with  a  thorough  know- 
ledge of  the  anatomy  of  the  parts,  are  the  principal 
requirements  in  these  as  in  other  operations  on  the 
eye. 

1.  Excision  op  the  Iris. — Chloroform  having  been  i.  Exci- 
administered,  the  patient  beine  laid  on  his  back  upon  ^'  **' 
a  couch  in  front  of  a  good  light,  and  a  stop-speculum 
adjusted,  the   surgeon   stands  in   the  position  most 
convenient  to  effect  the  work  he  has  to  perform,  and  Operation 
secures  the  eyeball  by  seizing  a  fold  of  the  conjunctiva,  JSi^Jk. 
near  the  margin  of  the  cornea,  with  a  pair  of  toothed 
forceps.    He  then  passes  a  broad  needle  through  the 
margin  of  the  cornea,  at  a  spot  nearest  to  the  point  at 
which  he  proposes  excising  tne  iris.    A  TyrrelTs  blunt 
hook  is  to  be  inserted  sideways  through  the  opening 
in  the  cornea,  and  passed  onwards  until  its  hooked 
extremity  reaches  the  margin  of  the  pupil,  when  it  is 
to  be  turned  downwards,  so  as  to  hook  over  the  pupil- 
lary margin  of  the  iris.    The  instrument  is  then  to  be  Withdraw 
carefully  withdrawn  from  the  eye,  being  again  partly  ■'j^j^^ 
rotated,  and  dragnng  with  it  a  small  fold  of  the  iris.  jria. 
Immediately  this  fold  ia  drawn  out  beyond  the  wound 
in  the  cornea,  an  assistant  should  snip  it  off,  close  to 
the  edges  of  the  wound,  with  a  pair  of  curved  scissors; 
the  specalum  is  then  to  be  removed,  and  the  eye  kept 
closed  with  a  pad  and  bandage  for  a  few  days. 

If  an  extensive  and  deep  opacity  of  uie  cornea 


exists  immediately  in  the  axis  K)f  vision,  preventing  ^^^ 
our  seeing  the  eage  of  the  pupil,  although  it  may  opaoitj. 
have  been  dilated  with  atropine,  it  is  evident  that  we 
cannot  perform  the  operation  above  described.  It 
would  be  a  dangerous  proceeding  to  grope  about  with 
the  blunt  hook  m  the  anterior  cnamber,  in  the  hope  of 
seizing  the  pupillary  margin  of  the  iria,  n«\:^c&  ^^ 
cannot  see  through  the  opaque  00Tii.eQb.    t^iA^x  >^[iftA^ 
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(dTcnmirtances  a  tnodification  of  TyireH'a  oporatioD  ia 
rendered  ueceasaiy. 
^J™"*""         In  place  o(  paeeing  a  hook  into  the  anterior  cham- 


ber, it  will  be  reqaisite  to  make  the  opening  in  the 
cornea  Bufficiently  large  to  allow  of  a  pair  of  caJinnla 
or  iridectomy  forceps  being  introduced  into  the  eye. 
A  fold  of  the  iria,  as  near  as  posBible  to  its  papil]iu7 
margin,  is  to  be  seized,  and  having  been  withdrawn 
through  the  wound,  ia  to  bo  snipped  off  cloae  to  the 
cornea  by  an  aasiBtant  (Fia.  30).  Care  muHt  be  taken 
that  the  iris  is.  if  practicable,  eidsed  from  itfl  pupillary 
margin  outwards. 

,,  2,  laiBODESis,  OR  iBiDEais.— Another  operation  em- 
ployed for  the  formation  of  an  artificial  pnpil,  and 
named  "  Irideaia,"  is  performed  aa  foUowa.  The 
position  of  patient  and  aurgeon  ia  preciacly  the  aame 
as  in  the  operation  above  deacribed :  the  eyelida  are 
to  be  separated  with  a  apring  apecalmn,  and  the  globe 
of  the  eye  fixed  by  seizmg  a  fold  of  the  conjunctiva 
near  the  inner  margin  of  the  cornea.  A  narrow-bladed 
knife  is  then  to  be  paaaed  thronvh  the  sclerotic,  close 
to  the  margin  of  the  cornea,  the  bWe  of  the  instrument 
penetrating  the  anterior  chamber  immediately  in  froDt 
of  the  iris ;  a  pair  of  cannula  forceps  is  to  be  introdnced 
into  the  eye  through  the  wound,  and  a  fold  of  the  iris 
is  to  be  seized  about  midway  between  the  ciliary  and 
pupillary  borders ;  the  forceps  are  then  to  be  with- 
drawn, together  with  the  fold  of  iris,  tkrongh  the 
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wonnd,  BO  as  b)  drag  the  papO  towards  the  sclerotic,  a  lin(u> 
Id  place  of  ercising  the  extruded  portioa  of  the  iris,  •PPU'^- 


as  in  the  last  operation,  a  fine  silk  ligatore  is  t«  be 
tied  round  it  close  to  the  Ups  of  the  wound.  The 
small  knob  of  strangulated  iris  thus  formed  will  be 
Hufficiently  large  to  prevent  ite  sUpping  back  into  the 
anterior  cnamber  (Fig.  81).  Sabsequentlf ,  the  edges 
of  the  wound  unite,  and  effectually  entangle  the  iria 
iu  the  cicatrix,  thus  keeping  the  pupil  permanently 
diaplaoed  outwards." 

As  there  is  some  little  trouble  in  applying  the  liga-  Pi 
ture  to  the  fold  of  the  iris,  afler  it  is  d^vrn  through  !|| 
the  wound  in  the  eclcrotic,  it  is  well  to  be  prepared 
beforehand  for  this  difficulty.    Aft«r  the  opening  in 
the  sclerotic  has  been  completed,  Mr.  Critchett  recom- 
mends that  a  loop  of  fine  silk  be  passed  over  the  end  of 
the  cannula  forceps ;  as  the  instrument  enters  the  eje 
the  loop  falls  down,  and  comes  to  rest  on  the  sclerotic 
over  the  edges  of  the  wound.     When  the  forceps  are  u 
withdrawn,  and  the  fold  of  iris  pulled  out  through  the  Vi 
wound,  the  loop  of  silk  is  to  be  drawn  into  a  knot,  an  " 


a,  OpIUhalmic  Botpilal  Ifporlt,  vol.  i. 
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assistant  seizing  either  end  of  the  thread  with  a  pair  of 
cilia  forceps  {vide  Fi^.  31).  The  advantage  of  using 
forceps  is,  that  it  facihtates  our  taking  hold  of  the  ends 
of  the  silk  and  tightening  them ;  it  is  difficult  to  mani- 
pulate under  these  circumstances  with  one's  fingers, 
and  we  must  carefully  avoid  dragging  on  the  iris, 
otherwise  we  may  detach  it  from  its  ciliary  border  and 
do  irreparable  harm. 

The  opening  in  the  cornea  should  only  be  sufficiently 
large  to  allow  the  introduction  of  the  cannula  forceps, 
otherwise  the  fold  of  the  iris,  after  it  has  been  tied, 
together  with  the  ligature,  may  slip  through  the  wound 
into  the  anterior  chamber  of  the  eye. 

The  object  of  this  operation  is  to  displace  the  pupil, 
and  bring  it  behind  a  healthy  portion  of  the  cornea,  in 
those  cast's  where  the  axis  of  vision  is  occluded  by  cor- 
neal opacity.  Its  assumed  superiority  over  excision  of 
the  ins  consists  in  this,  that  we  can  more  accurately 
command  the  size  of  the  pupil,  and  by  not  dividing 
the  circular  fibres  of  the  iris  the  contractility  of  the 
aperture  is  retained,  so  that  it  responds  to  the  stimulus 
of  light. 

3.  Iridectomy. — The  instruments  required  for  this 
operation  will  be  a  stop- speculum,  to  keep  the  eyelids 
apart ;  a  pair  of  fixing  torceps,  to  steady  the  eyeball 
with;  a  broad  lance-shaped  tnife,  either  straight  or 
bent  according  to  the  direction  in  which  we  propose 
making  the  iriaectomy;  a  pair  of  iris  forceps;  ana  lastly, 
curved  scissors.  Dr.  Wecker*s  iris  scissors  are  very 
useful  in  this  operation.  The  patient  having  been  placed 
in  the  recumbent  position,  it  is,  as  a  general  rule,  very 
advisable  to  get  him  fully  under  the  effects  of  ssther, 
80  as  to  render  him  completely  insensible  ;  a  stop- 
speculum  is  then  to  be  adjusted.  The  surgeon,  either 
in  front  or  behind  the  patient,  standing  or  sitting  as 
he  may  find  it  most  convenient  to  himself,  seizes  a  fold 
of  the  conjunctiva,  opposite  the  intended  point  of 
puncture,  >vith  a  pair  of  fixing  forceps,  so  as  to  steady 
the  globe  of  the  eye.  He  then  tnrusts  the  lance- 
shaped  iridectomy  tnife  through  the  sclero-corneal 
junction,  at  a  point  from  ^  to  IJ  lines  behind  the 
margin  of  the  cornea,  and  thrusting  the  blade  of  the 
instrument  steadily  onwards,  close  in  front  of  the  iris. 
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an  opening  abont  a  quarter  of  an  inch  Ion?  is  made  in 
the  sclerotic.  The  Knife  is  then  to  be  slowly  with- 
drawn, so  that  there  is  no  sndden  rush  of  aqueous 
from  the  eye.  If  the  anterior  chamber  is  very 
shallow,  the  incision  may  best  be  made  with  a 
narrow-bladed  cataract  knife ;  there  is  less  risk  of 
wounding  the  lens  than  with  a  lance-shaped  knife. 

The  surgeon,  still  fixing  the  globe  of  the  eye  with  one 
hand,  takes  a  pair  of  iridectomy  forceps  in  the  other ; 
and  if  the  iris  does  not  protrude  througn  the  wound,  he 
inserts  the  points  of  the  forceps  (dosed)  through  the 
wound  in  tne  sclerotic,  seizes  a  fold  of  the  iris  about  a  fold  of 
midway  between  its  ciliary  and  pupillary  borders,  and  ^^***"j 
drawing  the  fold  of  iris  out  through  the  wound,  an  divided!" 
assistant  cuts  off  the  requisite  amount  of  iris  vrith  a 
pair  of  scissors,  quite  close  up  to  the  edges  of  the 
wound  in  the  cornea.  In  many  cases  of  glaucoma  after 
the  opening  has  been  made  in  the  cornea,  the  iris  pro- 
trudes through  the  edges  of  the  wound :  this  is  an 
advantage,  for  it  enables  us  to  seize  a  fold  of  the  iris 
without    inserting    the    forceps    into    the    anterior 
chamber. 

The  fold  of  iris  may  be  excised  as  above,  or  it  may 
be  cut  off  by  either  of  the  following  modifications  intro- 
duced by  Mr.  Bowman.*  The  ins  is  brought  outside  Bowmin't 
the  chamber  as  above  described,  and  divided  with  method, 
small  scissors,  on  one  side  of  the  forceps,  from  the 
pupillary  to  the  ciliary  border,  the  forceps  puUin^  it 
gently  at  the  same  time,  so  as  to  insure  this  complete 
division  of  it.  The  end  held  by  the  forceps  is  then 
torn  from  the  ciliary  attachment  as  far  as  the  angle  of 
the  incision,  and  even  dragged  upon  a  little,  so  as  to 
detach  it  beyond  the  angle,  and  then  divided  with  the 
scissors  quite  close  to  the  &ng}6.  The  cat  end  then 
retreats  within  the  chamber.  The  opposite  side  of  the 
prolapsed  part  is  then  seized  and  dealt  with  exactly  in 
the  same  manner.  But  however  the  iris  is  excised, 
great  care  must  be  taken  that  none  of  the  iris  is  left 
between  the  hps  of  the  wound,  lest  the  healing  process 
be  imperfect,  and  subsequent  irritation  occur  in  the 
eye. 


«  British  Medical  Journal,  1862,  vol.  U.  p.  882. 
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n  Fig.  31*  I.;  a  the  pro- 
fl  at  i.  The  lower  portion 
iH  to  be  drawn,  in  the 
direction  of  c,  to  the 
lower  angle  of  the 
inci9ion,H.iid  snipped 
off.  The  upper  por- 
tion ia  then  to  lie 
drawn  in  the  direc- 
tion of  d.  and  also 
divided. 

Instead  of  dividing 
it  into  two  portions, 
the  prolapao  may  bo 
drawn  to  one  angle 
of  the  incision,  and 
partly  divided  close 
up  to  the  angle ;  the 
other  portion,  being 
then^ntly  torn  from 
its  ciliary  insertion 
(slight  sDipa  with  the 
BcisHors  aiding  in  the 
division),  and  drawn  to  the  opposite  angle,  ia  there 
to  becompletely  cut  off.  This  is  illustrated  in  Fig.  II.  i 
a,  the  prolapse  drawn  down  to  the  lower  angle  a!  of  the 
incision,  where  the  inferior  portion  in  to  be  divided, 
and  the  other  drawn 
'"■  up  in  the  direction 

01  b,  to  the  npper 
angle  of  the  inciuion. 
The  latter  proceed- 
ing IB  perhaps  to  be 
preferred  if  there  is 
much  bleeding,  for 
then  it  ia  not  always 
easy  tofind  the  uncnt 

Srtion,  more  par* 
tween  the  lips  of 
the  wound.  Either  method  will  yield  an  excellent 
artificial  pnpil.  The  iris  wil!  be  torn  away  quite  wp 
to  its  ciliary  attachment,  and  the  pupil  will  conse- 
qnently  reach  quite  to  the  periphery  (B^g.  III.). 

If  there  ia  any  haemorrhage  into  the  anterior  cham- 
ber, the  fluid  blood  ahonld  be  permitted  to  escape  before 
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coagnlation.  To  effect  this  object  a  small  curette 
should  be  inserted  between  the  lips  of  the  wound, 
slight  pressure  being  at  the  same  time  made  upon  the 
eyeball  with  the  fixation  forceps,  so  as  to  facilitate  the 
escape  of  the  blood.  The  curette  should  not  be  in- 
serted into  the  anterior  chamber.  If  the  blood  does 
not  flow  off  readily,  it  should  not  be  forced  out,  but  be 
permitted  to  remain,  for  it  will  soon  be  absorbed,  par- 
ticularly if  a  compressive  bandage  is  applied.* 

The  excision  of  the  iris  having  been  completed,  the  Ailer- 
stop-speculum  is  to  be  removed,  and  the  eye  Kept  closed  tr^teient. 
with  a  pad  and  bandage.    If  the  patient  suffers  much 
pain  subsequently  to  the  operation,  a  few  doses  of 
morphia  may  be  administei^sd,  but  this  is   seldom 
necessary. 

In  performinff  the  operation  of  iridectomy,  the  chief  Cautions, 
points  to  attend  to  are, — 1st,  to  make  a  free  opening  !•  ^JJ^**** 
into  the  anterior  chamber.     With  a  wound  less  than  a  sSerott"* 
quarter  of  an  inch  lon^,  it  is  almost  impossible  to  com-  be  tne. 
plete  the  operation  satisfactorily.    A  larger  opening  in 
the  sclerotic  can  do  no  possible  harm ;  uie  wound  will 
heal  in  twenty -four  hours ;  there  is  no  fear  of  prolapse 
of  the  iris ;  and  the  more  frequently  I  operate,  the 
more  convinced  I  am  that  a  free  opening  is  most 
essential  to  the  success  of  iridectomy. 

2nd.  Be  careful  to  keep  the  point  of  the  knife  mid-  s.  Be  careful 
way  between  the  iris  and  cornea.     By  attending  to  ^^2i.*°^ 
this  rule,  both  the  lens  and  cornea  wiU  escape  injury. 

3rd.  It  is  necessary  that  the  ciliary  attachment  of  i^^^** 
the  iris  should,  if  practicable,  be  divided.    The  ed^^     * 
of  the  wound  must  be  carefully  freed  from  any  portion 
of  the  iris ;    if  tags  of  it  are  left  between  them,  a 
troublesome  fistula  of  the  sclerotic  may  form,  or  oon« 
tinned  irritation  of  the  iris  may  be  established. 

4th.  Do  not  be  over-anxious  to  remove  the  blood  *.  I** 
from  the  anterior  chamber,  after  the  operation,  with  a  Sood.*°^ 
scoop ;  it  is  speedily  absorbed,  and  in  the  meantime 
can  do  no  great  harm. 

With  rejfard  to  the  position  of  the  opening  to  be 
made  in  this  ins,  other  circumstances  being  favourable, 
the  superior  section  of  the  iris  should  be  removed,  as  An  npper 
the  upper  lid  covers  the  part  to  a  considerable  extent,  pS^SLie. 

*  J.  SoelberK  Wells  "  On  Glaacoma  and  its  Cnre  by  Iridec- 
tomy/* p.  79.    London,  1864. 
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and  in  this  way  lessens  tlie  binning  cansed  by  tbe 
excessive  amount  of  light  which  would  otherwise 
reach  the  retina.  In  instances  of  ulceration  or  opacity 
of  the  cornea,  the  position  of  the  iridectomy  must  lie 
adapted  to  the  circumstances  of  the  case. 

Tne  knife  employed  in  making  the  opening  through 
the  upper  and  inner  part  of  the  sclerotic,  should  have 
the  blade  bent  at  an  obtuse  angle  with  the  shaft ;  an 
instrument  of  this  kind  facilitates  the  operation.  But 
in  making  the  lower  and  outer  section,  I  prefer  such 
a  knife  as  one  ordinarily  uses  in  cases  of  linear  extrac- 
tion. 

The  after-treatment  consists  in  keeping  a  pad  and 
bandage  over  the  eye,  and  the  patient  shoald  be  con- 
fined to  his  bed  for  a  few  days.  The  wound  in  the 
sclerotic  heals  in  three  or  four  days.  Nevertheless,  it 
frequently  happens,  as  in  instances  of  inflammatorj 
glaucoma,  that  a  few  days  after  the  operation  of  iri- 
dectomy the  tension  of  the  eyeball  increases,  and  con- 
tinues in  this  condition  for  some  time,  after  which  the 
intra-ocular  pressure  diminishes,  but  the  full  advan- 
tages of  the  operation  are  not  perfected,  until  it  may 
be  six  weeks,  or  even  two  months*  time  after  it  was 
performed. 

Increasing  use  of  Iridectomy. — It  is  remarkable  how 
rapidly  the  advantages  to  be  derived  from  the  opera- 
tion of  iridectomy  nave  been  developed,  and  its  em- 
ployment ext43nded,  since  its  first  introduction  at  a 
very  recent  period  into  ophthalmic  practice.  Iridec- 
tomy is  especially  Cxalled  for  in  glaucoma,  acute  choroi- 
ditis, irido-choroiditis,  rapidly  advancing  or  intractable 
ulcers  of  the  cornea,  in  occlusion  of  the  pupil,  and,  in 
combination  with  other  operative  means,  for  the  re- 
moval of  the  lens. 

Iridectomy,  when  the  patient  is  under  the  influence 
of  chloroform,  and  with  a  stop-speculum  to  separate 
the  lids,  is  hj  no  means  a  difficult  undertaking,  and  it 
is  an  operation  which  every  medical  man,  however 
small  his  field  of  work,  should  be  prepared  to  under- 
take promptly,  as  being  in  some  instances  the  only 
means  at  command  for  saving  a  patient^s  sight. 

CiBCUMSTANCES    BEQUmiNG  AN    ARTIFICIAL    PUPIL. — 

We  may  now  proceed  to  consider  the  circumstances 
which  necessitate  an  operation  for  an  artificial  pnpil. 
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and  the  condition  of  an  eye  which  wonld  lead  ns  to 
choose  one  operation  in  preference  to  another  for  the 
end  we  have  in  view :  this  is  evidently  to  make  an 
opening  through  the  iris  behind  a  healthy  portion  of 
the  cornea,  when  vision  is  prevented  by  a  central 
opacity  of  the  cornea,  a  closed  pupil,  or  other  obstruc- 
tion to  the  passage  of  the  rays  of  light  to  the  retina. 

The  conditions  necessary,  therefore,  for  the  success-  CooditioM 
ful  performance  of  this  operation,  are — First,  that  a  ^J'^JJJJ. 
portion  of  the  cornea  be  transparent,  and  its  curvature 
not  greatly  altered,  otherwise  the  refraction  of  the  rays 
of  light  which  reach  the  retijia  may  be  so  much  de- 
ranged as  to  lead  to  serious  impairment  of  vision. 
Secondly,  if  the  iris  is  completely  adherent  to  the  len« 
or  cornea,  we  can  hardly  expect  to  be  able  to  form  an 
artificial  pupil.  Lastly,  the  lens  and  internal  mem- 
branes of  the  eye  must  be  tolerably  healthy,  otherwise 
the  making  of  an  opening  in  the  iris  will  scarcely  im- 
prove the  patient's  condition. 

We  may  generally  form  a  tolerably  accurate  judg-  Amoant 
ment  as  to  the  state  of  the  retina  under  these  circam-  ?I_^* 
stances,  by  holding  a  bright  lamp  in  front  of  the 
affected  eye.  The  degree  in  which  the  patient  is  con- 
scious of  the  illumination  will  be  our  guide  to  the 
amount  of  retinal  sensibility  ;  if  he  cannot  distin^ish 
the  existence  of  the  flame  it  will  be  useless  operating.* 

The  tension  of  the  eyeball  will  also  afford  us  valuable  Tension  oC 
information  as  to  the  condition  of  the  deeper  structures.  *^^ 
In  many  instances  the  globe  will  be  found  soft  and 
hopelessly  atrophied ;  in  other  cases  its  tension  may 
be  increased  from  intra-ocular  pressure :  in  either  case, 
our  chance  of  success  by  means  of  an  artificial  pupil 
will  be  lessened. 

1.  In  cases  of  central  opacity  of  the  cornea,  whether  t  Olioioe  at 
complicated  with  staphyloma  or  not,  but  obstructing  2*oenSS3 
the  passage  of  light  to  the  retina,  it  is  well  in  the  first  opaoitj. 
place  to  apply  atropine  to  the  eye,  and  thus  discover 
to  what  extent  the  pupil  is  dilatable.    If  the  pupil  ex- 
pands freely,  it  will  be  advisable  to  make  an  artificial  iridesiB,  if 
pupil  behind  a  transparent  portion  of  the  cornea,  and,  PJgJ,^' 
if  practicable,  on  the  inner  side  of  the  original  pupil. 
Should  the  cornea  not  be  clear  in  this  position,  we 


"  Icouographie  Ophthaknologiqae,**  par  J.  Sichel,  p.  451. 
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niiist  make  the  artificial  pupil  beliind  the  outer  and 
upper  section  of  the  cornea ;  and  failing  this,  behind 
the  most  healthy  part  of  the  cornea. 

But  if,  in  central  opacity  of  the  cornea,  we  find  the 
pupil  will  not  dilate  at  all,  the  iriu  being  firmly  tied 
aown  to  the  capsule  of  the  lens  or  to  the  cornea,  it  will 
be  necessary  to  employ  the  forceps  in  order  to  with- 
draw a  fold  of  iris  from  the  eye,  which  must  then  be 
snipped  off  by  an  assistant. 

with  regard  to  the  dimensions  of  an  artificial  pupil, 
this  will  depend  much  on  the  condition  of  the  cornea  ; 
but  as  a  general  rule,  we  may  endeavour  to  imitate 
nature  in  this  respect,  making  one  or>ening  through 
the  iris  about  the  size  of  the  healtny  semi-dilated 
pupil. 

2.  It  may,  however,  be  necessary  to  make  an  arti- 
ficial openmg  through  the  iris  under  other  circum- 
stances than  those  of  opacity  of  the  cornea ;  as,  for 
instance,  after  injuries  or  wounds  of  the  cornea,  where 
a  prolapse  of  the  iris  has  taken  place  into  the  wound 
and  the  pupil  has  been  drawn  into  the  cicatrix.  Such 
an  accident  sometimes  occurs  after  extraction  of  the 
lens.  In  cases  of  this  kind,  it  will^  be  well  to  use  the 
forceps,  excising  a  fold  of  the  iris  as  nearly  as  possible 
in  the  axis  of  vision.  To  prevent  any  dragging  on  the 
iris  during  the  operation,  the  opening  in  the  cornea 
must  be  made  well  forward,  in  fact,  as  near  as  pos- 
sible to  the  position  of  the  artificial  pupil,  without 
being  actually  in  front  of  it,  and  so  oDstructing  the 
passage  of  the  light. 

3.  Again,  in  cases  where  the  pupil  has  been  closed 
by  neo-plastic  growths,  the  result  of  iritis,  it  will  be 
necessary  to  open  a  passage  for  the  rays  of  light 
through  it.  I  have  already  described  the  operation  of 
corelysis  (p.  320),  emplo3'ed  in  breaking  down  partial 
synechia,  under  the  heading  of  iritis,  because  it  often 
forms  a  very  important  element  in  the  treatment  of 
that  affection,  preventing  a  recurrence  of  the  inflam- 
mation. But,  as  I  then  remarked,  if  the  pupil  is 
entirely  closed,  and  atropine  fails  to  dilate  it,  we  must 
resort  to  the  operation  of  iridectomy,  removing  a  por- 
tion of  the  upper  section  of  the  iris;  for  it  is  not 
sufficient  in  tnis  case  simply  to  make  a  passage  for 
the  rays  of  light  to  the  retina,  we  must  also  endeavour 
to   prevent   the  occurrence  of   those   glaucomatous 
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changes  which  tend  to  absolute  destruction  of  the 
eye.* 

4.  Lastly,  an  artificial  pnpil  may  be  necessary  in  4.  Tn 
certain   forms  of  zonular  cataract,  characterized  by  ^JJJjJjJi, 
central  opacity  of  the  lens,  its  margin  being  perfectly 
transparent.    A  cataract  of  this  kind  has  but  little 
tendency  to  spread,  and  therefore  it  will  be  unnecessary 
to  remove  the  lens ;  but  the  pupil  may  be  very  advan- 
tageously displaced  towards  the  margin  of  the  lens,  so  Iridesis. 
that  for  all  practical  purposes  his  eye  will  be  a  very 
good  one.f 

We  are  often  consulted  by  patients  having  one  sound  Shonlda 
eye,  and  the  other  damaged  in  such  a  way  as  to  render  JJJJJiJJjien 
an  artificial  pupil  necessary  for  the  perfection  of  vision ;  one  era  is 
and  the  question  arises  as  to  how  far  it  is  advisable  "O"**^' 
to  operate  on  the  diseased  eye,  when  the  patient  sees 
perfectly  well  with  the  other  one. 

As  a  rule,  it  is  well  to  operate  on  the  diseased  eye, 
for  in  the  first  place  we  may,  by  this  means  restore 
binocular  vision,  and  can  most  certainly  enlarge  the 
field  of  view  by  bringing  both  eyes  into  play.    The 
only  objection  which  can  well  be  urged  against  this 
proceeding  is  that  the  eye  operated  on  is  apt  subse- 
quently to  become  either  inverted  or  everted,  being  a  possible 
involuntarily  turned  in  such  a  direction  that  the  rays  ■Jf'^V^'** 
of  light  from  the  object  under  observation,  passing  j^^^ 
through  the  artificial  pupil,  shall  fall  upon  the  macula 
lutea.    To  effect  this  if  the  pupil  is  normal  in  one 
eye,  and  eccentric  in  the  other,  one  eye  must  evidently 
be  rotated  inwards  or  outwards,  as  the  case  may  be, 
so  that  rays  may  reach  the  corresponding  poruons 
of  the  retinae.    But  even  supposing  a  squint  to  arise 
under  these  circumstances,  we  need  hardly  take  this  Not  a  Talid 
contingency  into  consideration  when  weighing    the  <'°^ 
pros  and  cons  of  making  an  artificial  pupil. 

It  will  of  course  be  necessary,  before  operating  in 
cases  of  this  kind,  to  ascertain  the  amount  of  vision 
the  patient  possesses  with  the  diseased  eye ;  it  is  use- 
less interfering  if  it  has  no  perception  of  bght ;  in  fact» 
we  must  take  the  precautions  I  nave  already  detailed 
regarding  these  matters,  and  act  in  every  way  accord- 
ing to  the  rules  laid  down. 

*  Ophthalmic  Hospital  Beporti^  vol.  i.  p.  207. 
t  Afen,  voU  iv.,  p.  150:  Cases  and  Bemarks  by  Mr.  Critchett. 
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With  regard  to  the  size  and  position  of  an  artificial 

Enpil —  First  if  the  eye  to  be  operated  on  is  tolerably 
ealthy,  make  a  small  opening  in  the  iris ;  it  prevents 
"blnrring."  Second,  make  the  opening,  if  possible, 
behind  the  internal  and  inferior  part  of  the  cornea, 
otherwise  in  its  external  and  superior  part.  Third,  if 
both  eyes  are  op>prated  on,  make  the  artificial  pupils, 
if  practicable,  behind  the  corresponding  parts  of  the 
cornea. 

DISEASES  OF  ANTERIOR  CHAMBER. 

The  Anterior  Chamber  is  formed  in  front  by  the 
cornea,  and  behind  by  the  iris  resting  on  the  crystal- 
line, and  as  the  lens  varies  in  size  at  different  periods 
of  life,  the  form  of  the  anterior  chamber  is  likewise 
subject  to  variation. 

Changes  in  the  Aqueous. — I  have  already  described 
the  changes  which  the  aqueous  undergoes  in  cases  of 
iritis  (p.  298).  It  may  be  simply  discoloured,  as  in 
jaundice,  or  more  commonly  its  transparency  is  dimi- 
nished by  the  effects  of  inflammation  on  the  cells  of  the 
iris  and  posterior  elastic  lamina  of  the  cornea.  Pus 
may  find  its  way  into  the  anterior  chamber  from  the 
cornea,  iris,  or  cnoroid;  and  lastly,  its  watery  elements 
may  become  mixed  with  blood,  or  a  clot  may  form  in 
it,  naemorrhage  having  taken  place  from  either  the  iris 
or  choroid.  Under  these  varying  circumstances,  the 
dimness  of  vision  is  the  result  of  injury  or  disease,  of 
far  graver  consequence  than  the  abnormal  state  of  the 
aqueous,  which  is  the  immediate  cause  of  it ;  the  latter 
may  quickly  regain  its  normal  condition,  if  the  dis- 
turoing  influences  which  have  affected  it  are  removed. 

Foreign  bodies  in  the  Anterior  Chamber. — In  the 
16th  number  of  the  Indian  Annals,  1  gave  the  details 
of  two  cases  oifilaHa  papilhsa  in  the  anterior  chamber 
of  the  human  eye,  and  other  surgeons  have  described 
cases  of  a  similar  kind.  There  is  no  possibility  of 
mistaking  the  appearance  presented  by  entozoa  of 
this  kind  in  the  anterior  chamber,  the  tilaria  may  be 
distinctly  seen  moving  about  in  the  aqueous.  Entozoa 
in  this  situation  excite  violent  inflammation  of  the  iris 
and  cornea,  and  probably  abscess  of  the  eyeball,  un- 
less they  are  allowed  to  escape  from  the  eye.  This 
may  usually  be  effected  without  difficultv,  by  punc- 
turing the  cornea  with  a  narrow-bladed  knife,  which 
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is  to  be  rotated  edgeways  as  it  is  withdrawn  from  the 
eye,  allowing  the  aqueous  to  escape  with  a  gush,  and 
with  it  the  entozoon.  Filaria  are  very  frequently  seen 
in  the  eye  of  the  horse  in  many  parts  of  India. 

Foreign  bodies  occasionally  find  their  way  into  the  Other 
anterior  chamber,  and  falling  downwards  to  its  lower  Jjj^JJ 
part  may  generally  be  extracted  by  opening  the  cornea, 
and  seizing  the   substance  with  a  pair  of  cannula 
forceps. 

While  performing  any  of  these  operations,  it  is  most 
advantageous  to  have  your  patient  under  the  influence 
of  chloroform;  and  subsequently  atropine  should  be 
applied  tx)  the  eye,  and  the  lids  be  kept  closed  with  a 
pad  and  bandage  for  a  few  days. 

lUIDO-CHOROIDniS. 

Stellwag  von  Carion  remarks  that  this  form  of  dis-  l«n>o- 
ease  is  characterized  by  having,  in  addition  to  the  SSSt!*** 
symptoms  of  iritis,  a  very  great  impairment  of  vision,  Definition, 
and  inflammatory  opacity  of  the  vitreous  humour. 

From  the  anatomy  of  the  parts  it  is  evident  that 
inflammation  of  the  iris  is  likely  to  spread  backwards 
to  the  choroid,  or  it  may  commence  in  the  latter  struc-  Pathology, 
ture  and  extend  to  the  iris.  When  the  disease  has 
been  in  existence  for  some  time,  it  is  difficult  to  ascer- 
tain whether  it  began  in  the  iris  or  the  choroid ;  but 
practically  this  is  not  of  very  much  consequence,  as  the 
treatment  will  be  the  same  in  either  case.  We  may, 
however,  observe  as  a  guide  in  this  matter,  that  if  the 
aflection  of  the  eye  has  commenced  in  the  iris  its 
structure  is  usually  very  much  altered,  being  dis- 
coloured and  attenuated,  the  early  symptoms  of  the 
disease  being  referrible  to  iritis ;  but  if  the  choroid 
was  primarily  involved,  we  shall  have  a  more  marked 
history  of  complications  depending  on  changes  in  the 
vitreous  humour,  such  as  marked  dimness  of  vision, 
bodies  floating  about  before  the  patient's  eyes,  and 
ultimately  the  lens  becoming  catax^tous,  the  opacity 
often  commencing  in  its  posterior  pole. 

Cases  of  irido-choroiditis  may  for  convenience  of 
description  be  divided  into  two  classes ;  although  in 
practice  they  will  frequently  be  found  to  run  the  one 
into  the  other,  nevertheless  the  division  is  sufficiently  Twofomu. 
marked  in  most  cases  to  enable  us  to  follow  a  definite 
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line  of  practice  appropriate  to  each  form  of  the 
disease. 

1.  Serous  Irido-choroiditis  commences  with  loss 
of  sight,  usually  in  one  eye.  The  patient  complains 
of  a  clond  or  film  over  the  visual  field  of  the  affected 
eye,  which  increases  day  by  day.  He  has  little  or  no 
pain  in  the  eye,  but  tenderness  on  pressure  over  the 
ciliary  region ;  there  is  no  marked  photophobia.  On 
examming  the  eye  we  shall  notice  slight  subconjunc- 
tival injection,  often  hmited  to  isolated  segments  of  the 
scleral  zone.  The  aqueous  humour  is  turbid,  and  in 
some  instances  flakes  of  opaf|ue  matter  mav  be  detected 
floating  in  it.  The  posterior  layer  of  the  cornea  is 
hazy,  and  dotted  as  in  keratitis  punctata.  As  the 
disease  advances  the  iris  is  discoloured,  the  pupil 
sluggish,  and  tied  down  by  synechia  of  greater  or  less 
extent  to  the  capsule  of  the  lens ;  in  some  cases  the 
pupil  is  entirely  closed  by  neo-plastic  formations 
passing  between  it  and  the  capsule.  A  few  distended 
vessels  may  be  seen  coursing  over  the  iris,  and  these 
are  apt  to  give  way  and  cause  haemorrhage  into  the 
aqueous  chamber. 

If  the  dioptric  media  of  the  eye  are  suflSciently  trans- 
parent to  allow  of  our  examining  its  deeper  structures, 
the  vitreous  will  be  found  hazy  with  flocculent  bodies 
floating  about  in  it.  The  tension  of  the  eyeball  is 
normal  or  slightly  increased. 

As  the  disease  advances  the  subconjunctival  injec- 
tion is  augmented,  and  so  also  the  tension  of  the  eye- 
ball; at  the  same  time  the  patient's  vision  becomes 
more  impaired.  The  synechia  increases,  and  the 
fibrous  structure  of  the  iris  is  more  and  more  dis- 
organized, it  becomes  relaxed,  and  finally  the  "iris 
projects  into  the  aqueous  chamber  irregularly,  attain- 
ing a  spongy  appearance."  Tliis  bulging  forward  of 
the  iris  is  very  marked,  and  is  due  to  the  collection  of 
serous  fluid  behind  it,  forcing  forward  those  attenuated 
portions  of  the  iris  which  are  not  tied  down  to  the  cap- 
sule of  the  lens.  In  the  meantime  the  neo-plasuc 
growths  about  the  pupil  have  been  increasing,  becoming 
organized  and  contracted,  so  that  the  pupil  may  be 
closed  by  a  false  membrane ;  it  assumes  an  irregular 
shape,  appearing  like  a  minute  tendinous  spot  in  the 
centre  of  the  bulging  iris.  When  the  disease  has 
advanced  thus  far  the  tension  of  the  globe  will  have 
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become  lessened.    The  iris  nndergoes  degeneration,  Atrophy  of 
and  the  patient's  sight  is  in  fact  almost  lost,  the  globe  *      ' 
rapidly  undergoing  atrophy. 

2.  Parenchymatous    laiDO-CHOROiDiTis.  —  In    this  2.  Pabik. 
disease  the  symptoms  are  from  the  first  more  severe  fJi^JJ^***^* 
than  in  the  serous  form  above  described;   the  pain  choboi- 
and  congestion  of  both  the  deep  and  superficial  vessels  ^i'^b. 
of  the  conjunctiva  are  considerable,  the  tenderness 
over  the  region  of  the  choroid  is  marked,  and  the  Symptoma 
vitreous  is  quickly  and  extensively  involved.     The  iris  ■«▼"*• 
is  much  discoloured,  and  pressed  forwards  towards  the  ^""^  **" 
cornea,  so  that  the  anterior  chamber  is  very  narrow  P'*'**"** 
from    before  backwards,  in  consequence  of  the  lens 
being  pushed  forwards  by  masses  of  parenhymatous 
materials  similar  to  those  described  in  the  correspond- 
ing form  of  iritis ;  and,  as  I  mentioned  when  8j>eaking 
of  iritis,  these  growths  on  the  iris  are  apt  to  degenerate 
into  pus ;  so  in  the  form  of  irido-choroiditis  now  under 
consideration,  an  hypopion  is  from  time  to  time  noticed  Hypopioa. 
in  the  patient's  eve,  caused  by  the  degeneration  of  the 
nco-plasma  in  the  ciliarjr  body.    Lastly,  the  iris  in 
instances  of  this  disease  is  frequently  closely  bound  cioaBd 
down  to  the  capsule  of  the  lens  by  means  of  this  neo-  ?"?»*• 
plastic  material  when  organized.     As  a  result  of  the 
diseased  action  going  on  in  the  ciliary  body  and  choroid, 
not  only  is  the  episcleral  zone  of  vessels  very  marked, 
but  numerous  large  and  tortuous  blood-vessels  may  iria 
be  seen  on  the  surface  of  the  iris ;  there  are,  however,  ▼■•caUr. 
none  of  the  irregular  projections  of  the  iris  noticed  in 
instances  of  serous  irido-choroiditis,  due  to  pressure  of 
fluid  from  behind  on  degenerated  portions  of  the  iris ; 
the  iris  is  perfectly  straight  and  even,  although  pressed 
forwards,  it  may  be,  close  to  the  cornea. 

It  is  hardly  necessary  for  me  to  remark  that  a 
diseased  action,  such  as  that  I  have  now  described,  is 
hardly  likely  to  confine  itself  to  the  iris  and  ciliary 
body;  doubtless,  in  many  instances,  the  abnormal 
action  involves  the  choroid  and  retina,  in  hopeless  and 
endless  destruction. 

Prognosis. — As  in   iritis,  so    irido-choroiditis,   the  ProgfM9i$. 
prognosis  will  be  more  favourable  in  the  serous  than 
m  the  parenchymatous  form  of  disease,  because,  as  I 
shall  subsequently  explain,  the  former  is  more  amenable  MottfaToor. 
to  the  beneficial  influences  of  an  iridectomy  than  the  »ble  in 
latter.    But  whatever  the  form  of  the  irido-choroiditisi  •****"  ''*"°' 
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the  first  point  we  should  consider  in  forming  a  prognosis 
is  as  to  the  state  of  the  patient's  vision.  We  shall 
notice  if  he  can  see  large  objects — if  he  can  count 
fingers  held  np  before  the  diseased  eye ;  if  not,  whether 
he  can  discern  the  flame  of  a  candle  in  a  dark  room. 
Under  the  latter  circumstance,  we  can  give  the  patient 
but  slight  hope,  for  in  all  probability  extensive  lesion 
of  the  choroid  and  retina  exists  in  addition  to  the 
irido-choroiditis ;  but  if  he  can  count  fingers  or  other 
large  objects  held  before  his  eyes,  and  the  disease 
is  of  the  serous  variety,  we  may  reasonably  hold  out 
to  our  patient  hopes  of  improvement.  We  shall 
also  be  guided  in  our  prognosis  by  the  amount  of 
atrophy  &e  globe  has  undergone,  for  if  the  eyeball  is 
soft  and  much  shrunken  we  can  hardly  hope  for 
amendment,  although  if  its  tension  is  only  slightly 
diminished,  there  is  no  reason  why  it  should  not  regain 
its  normal  condition  after  an  iridectomy  ;  in  truth,  it 
often  does  so. 

Causes. — The  causes  which  give  rise  to  irido-choroi- 
ditis are  very  similar,  if  not  identical,  with  those 
which  engender  iritis,  and  these  I  have  already 
noticed.  Severe  concussions  or  penetrating  wounds 
of  the  eye  may  set  up  inflammation  in  this  part,  as 
also  the  entrance  of  a  foreign  body  into  the  globe,  or 
dislocation  of  the  lens.  Irido-choroiditis  is  conse- 
quently not  uncommon  after  the  operation  of  depres- 
sion of  the  lens,  or  after  extraction  if  lenticular  matter 
is  left  in  the  eye.  But  a  more  common  cause  than  any 
of  the  above  is  the  presence  of  synechia  binding  the 
iris  down  to  the  capsule  of  the  lens ;  this,  by  constantly 
dragging  on  the  iris,  keeps  up  perpetual  irritation^ 
which  is  in  time  propagated  to  the  ciliary  body  and 
choroid,  and  thus  a  formidable  attack  of  irido-choroi- 
ditis may  be  induced. 

Treatment. — Evidently  as  synechia  is  the  most  pro- 
lific source  of  the  affection  now  under  our  considera- 
tion, it  follows  that  in  instances  of  the  kind  we  must 
endeavour  to  break  down  the  synechia.  To  effect 
this,  we  may  in  the  first  place  resort  to  the  instil- 
lation of  a  strong  solution  of  atropine;  this  failing 
to  dilate  the  pupil,  we  must  perform  an  iridec- 
tomy. 

With  regard  to  iridectomy  in  cases  of  severe  irido- 
choroiditaB,  it  may  be  laid  down,  as  a  general  rule,  that 
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we  shall  in  the  majority  of  cases  have  to  resort  to  this 
operation ;  it  is  in  fact  frequently  the  only  hope  for  the 
patient,  and  fortunately  in  some  apparently  most  un- 
favourable instances  of  this  dangerous  form  of  disease, 
iridectomy  has  a  marked  effect. 

It  not  unfreauently  happens  that,  in  attempting  to 
perform  an  iriaectomy  in  cases  of  irido-choroiditis,  we 
nnd  that  the  iris  is  so  firmly  bound  down  to  the  capsule 
near  the  pupil,  that  on  withdrawing  a  fold  of  it  for 
excision,  it  breaks  away  from  its  attachments  to  the 
capsule,  leaving  a  narrow  ridge  of  the  iris  in  the  former 

f>osition  of  the  pupil.  An  accident  of  this  kind  is  of 
ittle  consequence,  but  if  inflammatory  symptoms  going 
on  in  the  eye  prior  to  the  operation  do  not  quickly 
subside,  we  may  with  advantage  perform  a  second  Direotion* 
iridectomy  from  the  other  side  of  the  eye,  so  that  the  oM^^iSS**.* 
opposite  halves  of  the  iris  are  cut  off  from  one  another. 
It  is  advisable  under  these  circumstances,  if  possible, 
to  cut  away  a  ix)rtion  of  the  upper  and  lower  sections 
of  the  iris,  so  that  the  opemnp  through  it  may  be 
partly  covered  by  the  upper  eyehd.  Nor  does  it  always 
follow  that  the  excision  of  a  second  portion  of  the  iris 
is  sufficient  for  our  purpose.  In  bad  cases  of  irido- 
choroiditis  we  have  Mr.  Bowman's  authoritjr  for  ope- 
rating and  excising  a  third  section  of  the  iris.*  One  ^od  a  third, 
reason  for  this  is,  that  it  is  not  improbable  that  the 
space  from  which  we  have  excised  a  piece  of  the  iris  on 
the  first  and  second  occasions  may  have  been,  or  may 
subsequently  become,  filled  in  by  uveal  gprowths,  pre- 
venting light  from  reaching  the  retina ;  nevertheless, 
these  primary  operations  will  have  reduced  the  hyper- 
action  going  on  in  the  part,  so  that  subsequently  to 
our  third  iridectomy  the  sj>ace  occupied  by  the  opening 
through  the  iris  may  remain  clear ;  and  thus  the  last 
operation  is  by  far  the  most  satisfactory,  particularly 
in  cases  of  serous  irido-choroiditis.  In  the  parenohy-  Manace- 
matons  form  of  disease  we  cannot  but  fear,  nnder  any  J^Ji^Lia. 
circumstances,  that  abundant  neo-plasma  will  mate- 
rially interfere  with  our  best  endeavours,  and  will 
occupy  the  space  partially  cleared  by  removal  of  a  por- 
tion of  the  iris.  In  cases  of  this  description  we  must 
not  only  remove  a  piece  of  the  iris,  but  in  addition 


•  ophthalmic  BotpUal  Reports,  vol.  iii.  p.  230. 
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the  neo-plastic  growth  behind  it.  The  straight-hooked 
forceps  are  best  adapted  for  removing  such  an  iris ; 
with  this  instrument  portions  of  false  membrane 
adhering  to  the  pof»terior  surface  of  the  iris  may  be 
taken  away,  but  their  removal  often  endangers  the 
lens ;  for  this  reason,  and  also  because  the  lens  pressing 
on  the  iris  may  add  to  the  risk  to  which  such  an  eye 
is  exposed,  Von  Graefe  advises  the  removal  of  the  lens 
in  addition  to  an  iridectomy  by  means  of  the  following 
operation : — 
OrMfe't  He  makes  the  flap,  if  the  condition  of  the  cornea 

operAtioiu;  permits  it,  downwards,  avoiding,  if  possible,  to  wound 
the  iris ;  but  if  the  latter  is  greatly  bulged  forward, 
he  passes  the  knife  boldly  through  it,  and  in  the  latter 
case  the  capsule  is  already  sufficiently  divided  to  permit 
the  ready  egress  of  the  lens.  If  this  is  not  the  case, 
or  the  iris  has  remained  untouched,  he  introduces  a 
the  re-  V^  ^^  straight  forceps  or  a  hook,  and  removes  or  tears 

moval  of  as  much  of  the  iris  and  membrane  as  is  necessary  to 
thelenB.  permit  the  exit  of  the  lens.  After  the  operation  a 
compress  is  to  be  applied,  firm  at  first,  and  then  after- 
wards somewhat  looser.  There  is  generally  only  very 
slight  reaction,  so  that  the  patients  for  the  most  part 
only  want  to  remain  in  bed  for  a  day  or  two,  and  five 
to  seven  days  in  a  darkened  room. 

In  some  of  the  cases  the  condition  of  the  iris  begins 
to  improve  after  the  lens   has  been  removed.    The 
li".  anterior  chamber  becomes  wider,  and  some  patients 

'i  have  a  little  better  perception  of  light.     In  many  cases 

i  ,  the  ciliary  neurosis  is   also  much   diminished.     For 

bleeding  into  the  anterior  chamber,  a  soft  compress  is 
best ;  sometimes  the  absorption  of  the  blood  may  take 
as  long  as  two  to  three  weeks. 
!['  Theiridec-        A   month  or  six   weeks   after  the  extraction   the 

I  J  tomy.  iridectomy  is  to  be  made.     Von  Graefe  makes  a  large 

:.j  linear  incision,  passes  a  large  sharply -pointed  hook 

,l]  perpendicularly  through  the  tract  of  the  membranes. 

if  on  traction  of  the  hook  a  clear  black  pupil  of  mid* 

I  dling  size  becomes  apparent,  and  vitreous  numour  pene- 

f\  trates   into  the   anterior  chamber,  he  considers  the 

dilaceration  as  sufficient.     If  this  is  not  the  case, 
- 1  a  blunt  hook  or  a  straight  pair  of  ibrceps  should  be 

*  introduced  and  the  opening  enlarged.     The  same  will 

be  necessary  if  a  secondary  cataract  appears  in  the 
newly-made  pupil.    After  this  operation  the  cornea 
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becomes  plumper,  and  may  re-acquire  a  good  amount 
of  curvature. 

At  first  he  was  afraid  that  the  pupils  might  in  such 
cases  close  again,  but  this  is  fortunately  not  the  case, 
and  these  instances  form  in  this  respect  a  most  striking 
exception  to  those  in  which  an  iridectomy  has  been 
made  without  the  previous  removal  of  the  lens. 

Sympathetic    Irido-cyclitis,   or   inflammation    ofSTMPA- 
the    ciliary    body,    sometimes    called    "  sympathetic  iJ"Jf 
ophthalmia,"    is    another   form   of    irido-choroiditis,  cyclitib. 
and  appears  to  be   the   result  of  morbid  irritation 
in  a  diseased  eye,  conveyed  by  means  of  the  ciliary 
nerves  to  the  sound  eye,  inducing  a  disposition  to 
congestion  and  the  inflammatory  proliferation  of  the 
tissues    in   the   latter.      This    most    dangerous    and 
insidious   form   of  disease  is  commonly   induced  by 
lesions  in  one  eye  keeping  up  persistent  irritation ;  Causes, 
as,    for    instance,    the    irritation    and    irido-choroi- 
ditis brought  about  by  a  depressed  lens,  or  a  pene- 
trating wound  of  the  sclerotic  involving  branches  of 
the  ciliary  nerves  in  its  cicatrix.     Synechia,  however, 
alone  is  capable  of  keeping  up  so  constant  an  irritation 
in  one  eye  as  to  excite  sympathetic  irido-cyclitis  in  the 
other  eye.    Nor  is  it  by  any  means  in  the  active  stages 
only  of  disease  that  the  one  eye  thus  injuriously  affects 
the  other :  it  often  happens  that  a  globe  apparently 
atrophied  and  destroyed  still  remains  sensitive,  and  is  oftAn  in- 
perhaps  subject  to  recurrent  paroxysms  of  pain ;  in  wdious. 
cases  of  this  description  it  is  by  no  means  rare  to  see 
sympathetic  irido-cyclitis  set  up  in  the  other  eye.     We 
have  always  to  bear  in  mind  the  fact,  that  an  eye  im- 
paired by  certain  forms  of  disease  or  accident  may 
exercise,  through  what  we  call  sympathetic  nervous 
agency,  a  most  pernicious  influence  over  the    sound 
eye. 

We  may  conveniently  describe  the  form  of  disease 
we  are  now  considering  under  two  heads — serous  and 
parenchymatous  irido-cyclitis. 

1.    Serous  Irido-cyclitis. — In    the  early  stages  of  ^.^*^*'"* 
serous   irido-cyclitis,  probably  the  only  symptom  of  ojclitis. 
which  the   patient  complains   is   dimness  of  vision; 
everything  appears  as  tnough  seen  through  a  mist, 
and  these  symptoms  are  more  marked  in  a  dim  light, 
as,  for  instance,  after  sunset ;  in  fact,  so  prominent  a 
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Symptoms,  feature  is  this  of  the  complaint  that  it  is  sometimes 
m«8  Sow*  mistaken  for  night  blindness.  As  the  disease  advances, 
the  patient  complains  of  opaque  bodies  floating  about 
before  his  eyes.  These  symptoms  depend  on  haziness 
and  subsequent  fluidity  of  the  vitreous  humour.  There 
may  be  little  or  no  pain  in  the  eye,  and  the  sclerotic 
zone  of  congested  vessels  may  be  wanting.  The  Pupil 
responds  but  slowly,  if  at  all,  to  the  stimulus  of  light, 
ana  frec|uently  takes  a  considerable  time  to  act,  on  the 
instillation  of  strong  mydriatics, 
when  acute.  In  other  cases  the  serous  effusion  takes  place  rapidly, 
and  under  these  circumstances  the  intra-ocular  pres- 
sure and  tension  of  the  eyeball  being  suddenly  aug- 
mented, the  patient  experiences  great  pain  in  the  eye 
and  corresponding  side  of  the  head ;  the  sight  for  tne 
time  being  is  almost  completely  destroyed.  In  these 
acute  cases  the  posterior  layer  of  the  cornea  becomes 
hazy,  its  epithelium  degenerating  into  opaque,  floccu- 
lent-looking  masses,  giving  the  cornea  a  speckled 
appearance ;  the  haziness  is  often  so  dense  that  the 
fibrous  structure  of  the  iris  cannot  oven  be  seen 
through  it. 

2.  Parenchymatous  Irido-cycUtis  is  more  frequently- 
met  with  as  a  result  of  morbid  action  in  a  diseased  eye 
propagated  to  a  sound  one,  than  the  serous  form 
above  described;  and  I  cannot  too  strongly  impress 
the  fact,  that  the  invasion  of  this  most  destructive 
affection  of  the  eye  is  often  very  insidious.  The 
diseased  organ  is  probably  complained  of  from  time  to 
time,  more  as  an  annoyance  than  as  causing  any  great 
pain  or  inconvenience  to  the  patient;  it  is  perhaps 
tender  on  pressure,  and  neuralgia  of  the  brow  and 
temple  is  now  and  then  experienced.  Under  these  cir- 
cumstances, it  may  be  without  the  patient  suffering  any 
pain  in  it,  we  notice  a  slight  amount  of  subconjunctival 
injection  in  the  hitherto  sound  eye,  and  on  close  exa- 
mination find  the  iris  is  discoloured,  and  its  fibrous 
structure  indistinct;  it  does  not  respond  sharply  to 
the  stimulus  of  light,  and  the  anterior  chamoer  is 
perhaps  diminished  in  depth.  In  other  cases,  besides 
these  signs  of  trouble  in  tno  iris,  the  patient  complains 
of  pain  m  the  eye,  especially  if  pressure  is  made  over 
the  ciliary  region,  photophobia,  lachrymation,  and 
supra-orbital  neuralgia.  After  a  shoi*t  time  the  pupil 
ceases  to  respond  to  light;    and  on  atropine  being 
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dropped  into  the  eye,  we  find  posterior  synechia  has  Syn^c^* 
already  formed,  and  this,  rapidly  increasing,  glues 
the  ins  down  to  the  capsule  of  the  lens,  the  pupil 
being  frequently  closed  by  neoplastic  growths,  which 
may  assume  a  yellowish  colour.  Corresponding 
changes  occur  in  the  stroma  of  the  iris  and  choroid ; 
their  fibrous  structure  becomes  atrophied  and  de-  Atrophy, 
stroyed.  The  lens  and  vitreous  participate  in  these 
degenerative  changes,  and  tlie  eye  in  too  many  cases 
is  ho|>elessly  and  irrecoverably  destroyed. 

There  is  another  class  of  cases  which  we  not  un- 
commonly meet  with  in  practice,  of  a  milder  nature 
than  either  of  those  above  described  ;  in  fact,  they  may 
be  called  rather  "  sympathetic  irritation"  than  sympa-  ^'Sjinpii- 
thetic  irido-choroiditis.  In  these  cases,  from  injury  or  **»«>'«  j;"- 
disease,  a  patient  loses  one  eye  totally  or  in  part.  It  *^***°- 
may  be  that  he  suffers  no  pain  or  irritation  in  the 
damaged  eye ;  but  from  time  to  time,  from  overwork, 
or  overfeeding,  very  probably  the  two  combined,  with 
excessive  smoking,  the  sound  eye  becomes  irritable  and 
congested,  the  subconjunctival  zone  of  vessels  is  in- 
jected, there  is  intolerance  of  light,  and  an  aching  pain  Symptoms, 
over  the  brow,  these  symptoms  being  augmented  by 
using  the  eye.  The  tension  of  the  eyeball  is  normal, 
and  the  pupil  responds  to  the  stimulus  of  light. 
After  a  few  days'  rest,  and  perhaps  a  little  judicious 
starving,  the  eye  resumes  its  normal  appearance,  and 
functions,  and  the  patient  continues  his  work  as  usual.  Lett 
These  cases  are  to  be  distinguished  from  sympathetic  dangmrouf. 
irido-choroiditis,  in  that  they  may  continue  for  years 
without  inducing  any  further  ill  consequences ;  but  if 
we  find  in  addition  to  these  troubles  that  the  patient 
has  tenderness  over  the  ciliary  region  of  the  sound  eye, 
the  tension  of  the  globe  being  increased,  and  that  his 
vision  is  becoming  impaired — it  may  be  only  slightly 
hazy — and  the  accommodation  less  sharp  than  here- 
tofore, perhaps  the  pupil  also  acting  sluggishly,  then 
we  have  no  longer  to  deal  with  sympathetic  irritation, 
but  with  irido-choroiditis  in  its  early  stages,  and  our 
prognosis  even  then  will  be  a  grave  one  in  proportion 
to  the  advance  made  in  these  symptoms  before  the 
patient  comes  under  our  observation. 

Causes. — I  have  already  observed  that  sympathetic  chtuea, 
irido-choroiditis  most  frequently  arises  from  the  pre- 
sence of  a  foreign  body,  such  as  a  piece  of  a  gun  cap,  or 
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some  sucli  hard  substance,  in  one  eye,  exciting  sympa- 
thetic  hyperaction  in  the  othereye  through  the  influence 
of  the  ciliary  nerves.  Among  these  causes  we  must 
not  overlook  one  too  common  in  India — a  dislocated 
lens,  thrust  down  upon  the  ciliary  processes  by  native 
"  malls"  in  their  operation  for  the  cure  of  cataract. 
It  would  be  well  in  these  cases  if  the  injured  eye 
were  destroyed  entirely  by  suppuration,  for  an  eye 
destroyed  by  abscess  of  the  globe  seldom  excites 
sympathetic  irritation  in  the  other  eye.  This  fact 
is  accounted  for  by  the  assumption  that  in  abscess  of 
the  globe  the  ciliary  nerves  or  their  terminal  branches 
being  destroyed  in  tofo,  they  can  no  longer  be  a 
starting-point  of  hyperaction  m  the  other  eye. 

Foreign  bodies,  however,  are  by  no  means  the  only 
cause  of  sympathetic  irido-choroiditis  ;  injuries  of  one 
globe,  sucn  as  an  incised  wound  of  the  sclerotic  and 
choroid,  as  cicatrization  proceeds,  may  involve  some  of 
the  branches  of  the  ciliary  nerves  and  so  set  up  sym- 
pathetic irritation.  Stapnyloma  of  the  iris  may  in 
like  manner  induce  this  dangerous  form  of  disease. 
Finally  we  must  bear  in  mind  that  internal  inflamma- 
tion of  an  eye,  however  induced,  is  always  a  likely 
source  of  sympathetic  irritation  if  accompanied  by 
continued  tenderness  over  the  ciliary  region  of  the 
diseased  globe. 

Th^  Prognosis  of  sympathetic  irido-choroiditis  is 
always  most  unfavourable,  although  in  its  early  stages 
the  removal  of  the  diseased  eye  may  possibly  save  the 
sound  one;  but  when  once  structural  changes  have 
occurred  in  one  eye  consequent  on  irritation  going  on 
in  the  other  one,  we  can  have  but  little  reasonable  nope 
of  saviujg  the  second  eye.  As  a  general  rule,  symp>a- 
thetic  disease  spreads  from  an  injured  or  diseased  eye 
to  the  other  one  within  a  period  of  a  few  weeks  or 
months,  but  it  may  happen  that  years  pass  over  before 
this  dangerous  a£&ction  is  called  into  a<:tivity  in  the 
second  eye,  or  that  it  becomes  so  far  advanced  as  to 
attract  attention,  and  it  is  then  very  probably  too  late 
to  remove  the  diseased  eye.  The  operation  of  removal 
may  be  followed  by  temporary  rehef  under  these  cir- 
cumstances, but  cannot  oe  at  all  dejx?nded  upon  for 
the  arrest  of  the  abnormal  action  in  the  second  eye. 

Treatment, — I  have  in  the  above  remarks,  so  re- 
peatedly observed  that  the  disease  we  are  now  consi- 
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deri ng  has  its  point  of  departnre  in  a  diseased  or  in- 
jured eye,  that  we  can  reaaily  understand  the  necessity 
of  removing  a  diseased  globe  under  these   circum- 
stances.    As  a  general  rule,  therefore,  the  sight  of  one 
eye  having  been  destroyed,  and  symptoms  of  hyper- 
action  arising  in  the  other,  we  should  at  once  recom- 
mend the  excision  of  the  diseased  globe  (p.  76).    Never-  Early  eici- 
theless,  we  cannot  even  then  assure  the  patient  that  SSJ^^ed 
the  disease  will  not  progress  in  the  other  eye.    It  is  eye. 
the  proper  treatment  to  adopt,  but  by  no  means  a 
specific  against  further  mischief,  and  almost  useless  if 
structural  changes   and  tenderness  over  the  ciliary 
region  have  set  in  in  the  second  eye. 

The  treatment  of  the  eye  in  which  disease  has  been 
established  by  sympathetic  irritation  is  most  unsatis- 
factory.    We  should  endeavour  to  keep  the  pupil  fully  Atropine 
dilated  with  atropine,  and  the  eye  snould  be  main-  "^  ^*' 
tained  in  a  state  of  perfect  rest,  tne  patient  remaining 
in  a  dark  room,  and  partaking  only  sparingly  of  food. 
By  a  soothing  plan  of  treatment  we  majr  hope  to  quiet 
down  the  inflammatory  attack  from  which  the  patient 
may  be  suffering,  at  any  rate  for  the  time  being ;  but 
recur  it  is  almost  certain  to  do,  and  each  attack  adds 
to  the  damage  already  inflicted  on  the  eye.    Nor  can 
we  with  any  confidence  fall  back  upon  an  iridectomy  iridectomy 
in  instances  of  sympathetic  irido-choroiditis ;  in  the  ■•^dom 
early  stages  of  the  disease  it  may  perhaps  be  at-  *^     ' 
tempted,  but  I  fear  with  but  little  hope  of  relief ;  in  the 
latter  stages  the  iris  becomes  so  rotten,  and  firmly 
glued  down  to  the  capsule  of  the  lens,  that  it  breaks 
away  when  seized  by  the  iridectomy  forceps,  and  it  is 
useless  therefore  attempting  the  operation. 
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Hypercemia  —  Cliormdiiis  diseemiiiata  —  Clioroiditis 
diffusa — Snjnmrative  Choroiditis — Exiravaeation  of 
blood — Atrophij — Ghf ucoma — Posterior  Staphyloma 
—  Tuherde — Wounds  and  injuries  of  the  choroid — 
Detachment — Sympathatic  irntation — Tumours, 

UYPER.T.MU   AND   INFLAMMATION. 

Hyperemia  of  the  Choroid. — Among  dark-skinned 
races,  the  pigmented  hexagonal  cells  prevent  our 
seeing  the  healthy  choroid  with  the  ophthalmoscope. 

Passive  hyperaemia  of  the  choroid  may  occnr  with- 
out the  patient  being  at  all  aware  of  its  existence. 
Moreover,  the  tension  of  the  eyeball  is  generally  normal, 
the  iris  responds  to  the  stimulus  of  light,  and  the 
dioptric  media  appear  liealthy  ;  but  from  time  to  time 
the  patient  suffers  from  what  he  calls  weak  eyes :  there 
is  then  some  intolerance  of  light,  and  slight  pain  on 
pressure  over  the  globe  of  the  eye ;  the  sclerotic  zone 
of  vessels  is  probably  somewhat  congested,  and  con- 
junctivitis may  also  exist.  A  case  of  this  description 
IS  not  unfrequently  put  down  as  an  instance  of  sclero- 
titis, when  in  fact  it  depends  upon  hyperasmia  of  the 
choroid. 

One  of  the  earliest  alterations  observed  in  dark- 
skinned  people  in  hyperemia  of  the  choroid  is  the 
removal  of  the  hexagonal  cells  of  that  structure. 
Tliis  change  is  of  course  only  noticeable  among  coloured 
people.  Although,  generally  speaking,  these  cells  thus 
become  disintegrate  and  destroyed  in  passive  hyj)er- 
aemia,  in  some  instances,  it  seems  to  me,  they  are  simply- 
pushed  back,  from  over  the  conrse  of  the  distenoed 
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vessels,  and  as  the  hyperaemia  subsides,  thej  recover 
their  position,  the  parts  returning  to  their  normal 
state. 

But  in  addition  to  these  changes  in  the  epithelial  Piement 
layer  of  the  choroid,  its  pigment  cells  become  com-  ^^^ 
pressed  by  the  distended  capillaries,  and  aggravated  compressed, 
into  dense  masses ;    and    from   this   condition  they 
seldom  seem  to  recover,  remaining  as  patches  of  black 
pigment  more  or  less  closely  adherent  to  the  sclerotic. 
Whatever  the  office  of  these  choroidal  cells  may  be, 
we  may  be  quite  sure  that  changes,  such  as  I  have 
described,  cannot  occur  without  disturbance  to  the 
functions  of  the  choroid. 

Causes, — Hyperemia  of  the  choroid  appears  at  times  Catuei. 
to  arise  from  exhaustion  of  the  nerve  fibres  supplying  Nervous 
its  vessels,  it  may  be  from  over- work  or  stimulation,  or  •»iuM»tion 
from  debility.     It  is  not  an  uncommon  thing  to  be  con- 
sulted by  young   men   complaining  of  gradually  in- 
creasing impairment  of  sight ;  they  are  weak,  with  a 
small  irritable  pulse,  having  pallid  faces,  and  a  nervous 
uneasy   manner.      On  examining  the  eye   with  the 
ophthalmoscope,  we  notice  under  these  circumstances 
that  hyperaemia  of  the  choroidal  vessels  is   present, 
and  some  slight  opacity  of  the  vitreous  may  be  ob- 
served, depending  very  probably  upon  exhaustion  of 
the  vaso-motor  nerves. 

In  instances  of  this  description  it  will  be  imjx>rtant  from 
to  determine  if  over- work,  disease,  or  venereal  excesses  vwrious 
are  the  cause  of  the  hyperaemia,  and  our  treatment  *^*°*®'' 
must  be  directed  towards  the  removal  of  any  of  these 
depressing  influences,  so  as  if  possible  to  restore  the 
tone  of  the  nervous  system,  ana  thereby  the  contrac- 
tility of  the  capillary  network  of  the  choroid. 

Passive  hypersemia  of  the  choroid  may  restdt  from  iceelMo'eai 
mechanical  causes,   as  for  instance,  from    pressure  obstrootion 
exerted  on  the  veins  of  the  part,  or  from  more  general 
disorder  in  the  circulation,  aepending  on  disease  of  the 
heart.    If  from  the  former  of  these  causes,  the  case 
will  very  probably  be  complicated  with  serous  effusion 
into  the  retina,  and  a  more  or  less  extensive  detach-  la  TetMls, 
ment   of  its   nervous   substance   from  the   choroid, 
together  with  venous  congestion.    These  changes  most 
frequently  follow  syphilitic  inflammation  of  the  sheath 
of  the  vessels,  or  disease  of  the  dura  mater,  or  brain, 
and  are  very  commonly  characterized  by  intense  head- 


360 


DISEASES   OF    THE   CHOROID. 


or  hrart. 


Intestinal 
irritation. 


Disorders 
of  accom- 
modation. 


nclic,  and  symptonis  indicating  derangement  of  the 
nervous  centre.  In  instances  of  hyperajmia  of  the 
choroid  arising  from  diKcase  of  the  heart,  we  shall 
usually  liave  further  evidence  of  the  latter,  in  the 
general  symptoms  from  whicli  the  patient  suffers, 
pointing  clirectly  to  impairment  of  the  cardiac  func- 
tions ;  and  any  suspicions  that  may  have  heen  formed 
will  he  confirmed  or  removed  by  the  aid  of  the  stetho- 
scope. 

Besides  taking  all  these  circumstances  into  con- 
sideration in  attempting  to  determine  the  causes  which 
give  rise  to  hypencmia  of  the  choroid,  it  will  be  neces- 
sary to  inquire  into  the  state  of  the  digestive  organs ; 
sympathetic  irritation  propagated  from  the  alimentary 
cansJ  to  the  eye  being  perhaps  at  the  root  of  the 
mischief. 

Lastly,  I  may  mention  that  hyperemia  of  the  choroid 
sometimes  arises  from  defects  in  the  accommodation 
of  the  eye,  the  ]->atient  making  an  unuatural  effort 
when  looking  at  near  objects.  The  constant  strain  on 
the  muscular  apparatus  of  the  eye  which  is  thus  kept 
up,  induces  passive  congestion  of  the  choroid. 
Treatment.  Tn'olmrnt. — I  would  strongly  insist  on  the  point, 
that  a  satisfactory  opinion  as  to  the  cause  of  the 
disease  must  be  arrived  at,  before  we  can  safely  pre- 
scribe any  plan  of  treatment  for  its  cure.  Our  duty 
will  then  be  to  select  such  measures  as  may  seem  best 
adapted  to  correct  the  more  rt^mote  conditions  of  ill- 
health  from  which  the  patient  may  be  suffering,  and 
on  which  the  choroidal  affection  depends.  Any  con- 
sideration of  these  would  lead  us  too  far  from  onr 
present  subject. 

As  regards  local  treatment,  the  cold  water  douche, 
rest,  and  counter-irritation,  will  form  very  valuable 
adjuncts  to  any  general  romeiiial  agents  we  may  think 
best  suited  to  the  case.  And  where  the  hyperajmia  is 
dependent  on  disorder  of  accommodation,  tne  rational 
treatment  will  be,  of  course,  to  supply  the  patient 
with  glasses  adapted  to  correct  it. 
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Choroiditis  Disseminata  depends  upon  partial  or 
local  changes  going  on  in  the  cnoroid,  often  of  a  snb- 
acute  character,  so  that  the  patient  complains  of  no 
marked  symptoms  during  the  early  stages  of  the  dis- 
ease, and,  iu  fact,  may  bo  completely  unconscious  of  its 
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existence.  This  may  continue  until  the  disease  has 
advanced  so  far  as  to  interfere  with  the  due  supply  of 
blood  to  the  choroid,  when  degenerative  changes  will 
be  induced  in  the  vitreous,  and  render  the  patient's 
sight  more  or  less  dim. 

The  pathology  of  this  afEection  of  the  choroid  seems  Analogons 
to  be  analogous  to  that  of  plastic  iritis,  already  de-  f<>  p*««tio 
scribed :  neo-plastic  elements  form  in  the  choroid,  and  *"*"' 
as  they  become  organized,  the  tissues  among  which 
they  grow  are  compressed,  the  circulation  through  the 
vessels  is  impeded,  and  the  part  becomes  atrophied. 
Although  it  is   necessary  to  describe  these  various 
diseases  of  the  choroid  as  distinct  and  separate  affec- 
tions, I  need  hardly  observe  that  in  practice  we  find 
the  retina  and  iris  almost  invariably  implicated,  if  the 
choroid  is  at  all  extensively  diseased.* 

Symptoms. — The  patient  usually  applies  to  ua  on  Sgmptomt. 
account  of  impaired  sight,  and  complains  of  an  appear- 
ance  of  cobwebs,  or  flocculent  bodies,  floating  about  in    '""t* 
the  field  of  vision.    There  is  little  or  no  pain  in  the  ^®  ^""' 
eye,  and  the  cornea,  conjunctiva,  and  sclerotic  are 
generally  perfectly  healthy;   and  unless  in  the  ad- 
vanced stages  of  the  disease,  the  iris  appears  normal, 
and  the  pupil  responds  to  the  stimulus  of  light.    At  a 
subsequent  period  the  iris  becomes  implicated,  and  we 
then  have  superadded  to  the  symptoms  of  choroiditis 
those  of  plastic  iritis.    The  sclerotic  zone  of  vessels, 
which  is  often  congested  from  an  early  stage  of  the 
disease,  is  sure  to  be  well  marked  when  the  morbid 
action  has  passed  to  the  iris. 

On  examining  the  eye  with  the  ophthalmoscope  we  white 
shall  observe  in  the  early  stages  of  the  disease  gene-  PJJ^^^ '" 
rally  towards  the  ora  serrata,  numerous  small  specks  °  ^'*"  ' 
of  a  grevish-white  colour ;  these  gradually  increase  in 
size,  and  encroaching,  or  rather  forming,  towards  the 
fandus  of  the  eye,  they  appear  as  wmtish  patches 
behind    the    retma.    As   tne    disease    advances  the 
choroid  becomes  atrophied,  and  then  the  ghstening 
white    sclerotic    may    be     seen    in    irregular-shaped 
patches,  the  retinal  vessels  coursing  over  them.    The 
circumference  of  these  white  patches  is  generally  sur- 
rounded with  a  border  of  black  condensed  pigment. 

*  "  Maladies  des  Yeuz,**  par  L.  A.  DesmArres,  torn,  ill  pp. 
405,  406. 
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If  the  disease  advances  unchecked,  the  patches  of 
neo-plastic  formation  increase  in  size,  until,  as  before 
remarked,  by  materially  interfering  with  the  circu- 
lation of  blood  through  the  choroid,  the  nutrition  of 
the  lens  and  vitreous  is  impaired. 

The  appearance  of  flocculi  in  the  field  of  vision 
under  these  circumstances,  may  be  due  either  to  the 
presence  of  small  particles  floating  al)out  in  an  already 
fluid  vitreous,  or,  m  the  early  stages  of  the  disease,  to 
pressure  on  the  retina,  occasioned  by  the  swollen 
choroid.  Should  pressure  of  this  kind  be  limited  to  a 
part  of  the  retina  in  or  near  the  axis  of  vision,  the 
patient  often  complains  of  a  black  spot  being  con- 
stantly present  in  the  visual  field,  which  is  most 
troublesome  to  him  when  reading  or  writing — a 
scotomay  as  it  is  called.* 

Causes. — The  most  frequent  cause  of  this  affection 
of  the  choroid  is  syphilis,  either  acquired  or  hereditary. 
The  iris  may  be  the  original  seat  of  the  disease,  the 
abnormal  action  spreading  backwards  from  it  to  the 
choroid ;  under  these  circumstances  the  train  of  symp- 
toms will  be  very  complicated;  but  if  the  dioptric 
media  are  suflicientlj  clear  to  enable  us  to  see  the 
fundus  of  the  eye  with  the  ophthalmoscope,  all  doubt 
as  to  the  nature  of  the  case  will  be  removed.  This 
affection  of  the  choroid  has  been  observed  to  follow 
some  of  the  low  forms  of  fever. 

Proijnosis, — The  course  pursued  by  choroiditis  dis- 
seminata very  much  depends  upon  the  progress  the 
disease  has  made  before  it  is  brought  under  treatment ; 
the  damage  once  done  to  the  choroid  by  neo-plastic 
growths  can  never  be  repaire<l ;  so  that  if  the  latter 
are  extensive,  and  a  considerable  portion  of  the  circu- 
lation through  the  choroid  is  impeded  by  them,  it  is 
more  than  probable  that  atrophy  of  the  globe  will 
ensue,  in  spite  of  all  our  efforts  to  stay  the  degenerative 
changes.  Formations  of  this  kind  occurring  in  the 
choroid,  of  necessity  impair  the  functions  of  the  retina, 
consequently,  the  progress  of  a  case  depends  to  a  great 
extent  upon  the  position  of  the  neo-plastic  growths 
with  reference  to  the  axis  of  vision.  If  we  are  for- 
tunate enough  to  see  the  case  when  the  patches  of 


♦  Cases  rei>f>rted  by  Mr.  Moon,  from  Mr.  J.  Z.  L&nreuce'a 
practice  ;  Ophthalmic  Retitru;^  April,  1807,  pp.  280,  2»2. 
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neo-plastic  tlRsue  are  inconsiderable,  we  may  often 
stay  the  further  progress  of  the  disease,  and  thus  pre* 
serve  the  eye. 

Treat tnent. — In  syphilitic  cases  the  patient  must  be  Treatment. 
well  fed,  have  plenty  of  pure  air  and  exercise,  so  as  to  ^^°<^  ^?^* 
bring  the  nutritive  functions  into  j?ood  working  order;  **"* *^* 
and  in  addition,  bichloride  of  mercury  and  iodide  of  Mercurials, 
potassium  should  be  perseveringly  administered.    The 
mercurial  vapour-bath  may  often  be  employed  with  ad- 
vantage.    Counter-irritation,  in  the  shape  of  a  blister, 
or  an  issue  opened  in  the  skin  of  the  temple,  is  often 
of  considerable  use.     If  the  patient  is  recovering  from 
fever,  we  must  chiefly  rely  on  iron  and  quinine,  com-  Tonics, 
bined  with  a  generous  dietary,  not  neglecting  counter- 
irritation.    The  pupil  should  be  fully  dilated  with  Atropine, 
atropine  in  all  cases  of  choroiditis. 

Choroiditis  Diffusa. — This  affection  of  the  choroid  Choeoidi- 
is  described  by  M.  Wecker  as  parenchymatous  cho- 
roiditis, the  disease  resembling  in  every  respect  paren- 
chymatous iritis. 

In  the  first  instance,  we  may  observe  changes  taking 
place  along  the  outer  walls  of  the  larger  choroidal 
vessels ;   they  appear  as  if  lined  by  a  white  streak  Commences 
when   seen   with  the  ophthalmoscope.     This  border  J^i^. 
surrounding  the  vessels   consists  oi   organized   neo- 
plastic tissue,  and  is  the  product  of  the  proliferating 
process,  which  usually  commences  in  the  cells  of  their 
adventitious  coat.    The  diseased  action  thus  set  up 
in  the  part  is   apt,  under  certain  circumstances,  to 
extend  itself  rapidly  in  the  neighbouring  connective 
tissue,  sometimes  involving  the  whole  nbro-cellular 
web  of  the  choroid,  in  which  condylomatous  growths  Condylo* 
make  their  appearance.    As  these  increase  in  size,  »»»*•  ■P- 
they  push  the  retina  before  them,  advancing  rapidly  SJorokU  * 
towards  the  vitreous  chamber,  so  that  ultimately  the 
fundus  of  the  eye  presents  a  nodulated  appearance  of 
a  greyish-white  colour,  over  which  the  remains  of  the 
retinal  vessels  may  be  traced. 

This  form  of  disease  is  most  commonly  met  with 
among  young  and  delicate  children,  frequently  the 
offspring  of  syphilitic  parents.  Under  these  circum- 
stances the  patient's  eye  probably  presents  the  follow- 
ing appearances :  The  pupil  is  dilated,  and  of  a  Pupil 
greenish  colour ;  the  tension  of  the  eyeball  is  increased,  <**^«<*- 
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the  globe  beinij  evidently  enlarged.  On  looking 
through  the  pupil  we  may  notice  that  the  fundus  is 
occupied  by  a  nodulated  j^reyish -white  mass,  with  a 
few  vessels  courning  over  its  surface ;  by  transmitted 
light  these  appearances  are  well  seen. 

The  sight  la,  of  course,  speedily  destroyed  in  the 
diseased  eye,  but  the  j^atient  suffers  from  little,  if  any, 
pain  in  it,  the  distension  of  the  globe  being  very 
gradual ;  moreover,  the  sclerotic  undergoes  fatty  de- 
generation in  consequence  of  the  disease  m  the  choroid, 
and  so  yields  to  the  intra-ocular  growth,  preventing 
any  considerable  increase  of  tension. 

Instances  of  this  kind  are  likely  to  be  mistaken  for 
malignant  disease.  The  patient's  general  health,  how- 
ever, remains  unimpaired,  and  the  advance  of  the 
disease  is  veiy  slow  in«leed ;  moreover,  the  growth 
appears  almost  non-vascular;  these  characters  are 
sufficient  to  exclude  the  idea  of  cancer. 

As  these  pathological  changes  in  the  choroid  pro- 
gress, the  lens  and  retina  become  hazy,  and  the  wnole 
eye  may  suppurate  ;  or  slowly-advancing  degenerative 
changes  occur,  and  the  eyeball  becomes  atrophied  and 
destroyed.  It  sometimes  happens  that  these  condy- 
lomatous  growths  in  the  choroid  become  metamor- 
phosed into  a  true  bony  structure. 

Symptovis. — As  the  progress  of  this  affection  of  the 
choroid  is  usually  verjr  slow,  its  early  stages  are 
unaccompanied  by  pam,  and  gradually  increasing 
impairment  of  vision  is  the  symptom  principally  com- 
plained of  by  the  patient.  The  eyeball  slowly  en- 
larges, and  the  whitish  growth  at  the  back  of  the  eye, 
already  described,  may  then  be  seen  through  the 
dilated  pupil  by  means  of  the  unaided  eye,  and  still 
more  clearly  with  the  ophthalmoscope.  Opacity  of 
the  lens  and  vitreous  supervenes,  and  ultimately  the 
eye  is  destroyed,  either  by  general  suppuration,  or 
ulceration  and  destruction  of  the  cornea. 

Causes. — These  are  very  obscure  :  probably  inherited 
syphilis  is  the  most  frequent  cause  of  the  disease,  bnt 
it  has  been  observed  to  follow  an  injury  to  the  eye  in 
feeble  and  ill-nourished  children. 

Suppurative  Ciioroiditts. — Suppuration  may  result 
from  either  of  the  forms  of  inflammation  already  de- 
scribed, but  more  commonly  comes  on  after  wounds 
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or  injuries  of  the  eye.    We  meet   with  cases    fol-  AOer 
lowing  the    operation  of  reclination,  the    irritation  ^®"**^* 
of   the   lens    exciting   violent    inflammation    in    the 
choroid. 

The  changes  going  on  in  the  fundus  of  the  eye,  in  progress 
instances  of  suppuration  of  the  choroid,  cannot  be  ob-  concealed, 
served  with  the  ophthalmoscope,  because  the  diseased 
condition  of  that  structure  very  soon  impedes  the  cir- 
culation of  blood  through  its  vessels,  and  degenerative 
changes  in  the  vitreous,  lens,  and  cornea  supervene, 
which  entirely  prevent  any  but  scattered  rays  of  light 
from  reaching  the  fundus  of  the  eye. 

Symptoms, — Suppuration  of  the  choroid  is  marked  Pain,  ten- 
by  the  eyelids  becoming  swollen,  red,  aod  oedematous ;  Jj^»  ^^"^ 
tnere  is  mtense  pain  in  the  eye  and  side  of  the  head, 
greatly  increased  tension  of  the  globe,  deep  injection 
of  the  conjunctival  and  sclerotic  vessels,  a  muddy  state 
of  the  aqueous,  haziness  of  the  cornea,  lens,  and  YapH 
vitreous,  and  insensibility  of  the  iris  either  to  the  in-  ioMtiTe. 
fiuence  of  light  or  to  mydriatics.    As  the  disease 
advances  pus  finds  its  way  into  the  anterior  chamber,  Poa  in  aot. 
and  suppuration  of  the  cornea  generally  supervenes ;  ol»«ttber. 
ultimately  the  cornea  sloughs,  the  contents  of  the  eye  comea 
are  evacuated,  and  the  globe  shrivels  up  and  recedes  sloagbt. 
into  the  orbital  cavity. 

Cases  of  this  kind  might  in  fact  with  propriety  be 
called  abscess  of  the  globe  of  the  eye,  rather  than  sup- 
puration of  the  choroid,  for  in  truth  the  disease  in- 
volves all  the  structures  constituting  the  globe  of  the  ^  the 
eve ;  but  as  the  iuflammatory  action  commences  in  the  straetures 
cnoroid,  it  may  be  well  to  consider  these  instances  as  "»^«>1^*^» 
examples  of  suppuration  of  that  structure.    More- 
over, pus  may  appear  in  the  choroid   without  the 
disease  advancing  to  absolute  destruction  of  the  globe 
of  the  eye,  though  probably  suppuration  can  hardly 
take  place  in  that  situation  without  being  followed  by  ^^f  ^  . 
atropV  and  loss  of  sight.  "■^*  ^• 

Treatment. — This  will  depend  very  much  upon  the  Treatment, 
cause  of  the  disease :  if  arismg,  for  instance,  from  the 
presence  of  a  dislocated  lens  or  some  other  foreign  body 
m  the  eye,  it  will  probably  be  well  to  remove  the  lens,  Reraove  a 
making  a  free  opening  tnrough  the  cornea  and  ex-  dislocated 
cising  a  considerable  portion  of  the  iris.    But  if  the  *"* 
inflammatory  action  has  proceeded  so  far  as  to  cause 
general  inflammation  of  the  globe,  the  most  efficient 
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treatment  we  can  then  adopt  will  be  to  remove  the 
eyeball  at  onc^. 

I  hardly  think  it  likely  that  any  general  or  local 
remedies  will  stay  the  prot^ress  of  Huppuration,  when 
once  it  has  commenced  in  the  choroid ;  leeches,  mer- 
cury, iced  compresses,  and  lowering  remedies  are 
recommended  by  those  who  believe  that  these  means 
control  the  suppurative  process;  but  I  have  ffresit 
doubts  of  their  efficacy,  at  any  rate  in  cases  of  this 
kind. 

Extravasation  of  Blood  into  the  choroid  frequently 
occurs  in  choroiditis,  the  clots  passing  through  the  same 
changes  as  those  described  in  similar  affections  of  the 
retina,  llie  effused  blood,  if  i>oured  out  in  any  quan- 
tity, generally  collects  in  patches  of  various  sizes  behind 
the  elastic  lamina,  and  completely  hides  the  vessels 
and  pigment- cells  of  the  choroid.  The  nervous  tissue 
of  the  retina,  however,  can  be  traced  over  the  patches, 
and  more  particularly  the  retinal  vessels ;  these,  to- 
gether with  the  remams  of  the  hexagonal  cells  of  the 
elastic  lamina,  are  sufficient  landmarks  to  guide  us  in 
the  determination  of  the  seat  of  haimorrhage,  and  in 
distinguishing  extravasations  of  blood  into  the  choroid, 
from  those  into  the  retina. 
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GLAUCOMA. 

Before  entering  upon  the  subject  of  glaucoma,  it 
may  be  advisable  to  make  a  few  remarks  upon  the 
excavation  of  the  optic  disc,  which  so  constantly  attends 
this  form  of  disease. 

Excavation  op  the  Optic  Nkrve  simply  means 
that  the  optic  papilla  is  thrust  backwards  from  its 
normal  position,  and  consequently,  if  with  the  ophthal- 
moscope the  vessels  at  the  margin  of  the  excavated 
disc  be  brought  into  focus,  it  is  evident  that  their  con- 
tinuation over  the  papilla  cannot  be  distinctly  seen 
till  the  accommodation  of  the  observer's  eye  is  altered, 
the  vessels  on  the  disc  being  on  a  plane  posterior  to 
those  of  the  retina.  Conversely,  if  the  observer 
alters  the  focus,  so  that  the  papilla  is  accurately 
VeMfb  defined,  the  vessels  passing  over  the  retina  of  the  eye 
•t^rnlrnif^  will  be  indistinct,  because  the  latter  are  on  a  plane 
ofdiM.  anterior  to  those  crossing  the  papilla.  Again,  if  the 
retinal  vessels  be  traced  up  to  the  margin  of  the  disc. 
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they  appear  to  terminate  there  in  "beak-shaped 
points/  and  their  continuation  over  the  papilla  will 
seem  to  be  interrupted  and  displaced,  as  shown  in 
Fig.  1,  Plate  VII. 

The  explanation  of  this  is,  that  the  vessels  having 
arrived  at  the  edge  of  the  excavated  disc,  dip  down 
over  its  margin,  and  in  their  coarse  along  the  sides  of 
the  excavation  cannot  be  seen  by  rays  of  light  falling  Expi^na- 
perpendicularly  upon  the  disc ;  but  as  they  pass  over  tion  of  the 
the  bottom  of  the  excavation  they  are  again  visible,  JJJ^'" 
although  evidently  on  a  plane  posterior  to  the  retina. 
If,  however,  the  patient  is  msbde  to  turn  his  eye  up- 
wards or  downwards,  and  the  light  from  the  opnthaU 
moscope  be  thrown  obliquely  upon  the  disc,  so  as  to 
illuminate  the  sides  of  the  depression,  the  vessels  may 
be  traced  throughout  their  course;  unless,  as  some- 
times happens,  tne  choroidal  margin  of  the  disc  bulges 
very  mucn  inwards,  like  a  rock  overhanging  a  precipice, 
when  the  vessel,  winding  round  the  projection,  must 
be  entirely  hidden  fi'om  view  till  it  reaches  the  bottom 
of  the  excavated  papilla. 

Causes. — Excavation  of  the  optic  nerve  may  arise 
from  various  causes,  and  First,  from  glaucoma,  or 
pressure  excavation  ;  Secondly,  from  congenital  mal- 
formation ;  Thirdly,  from  atrophy  of  the  optic  nerve. 

1.  In  glaucomatous  excavation,  the  whole  of  the  disc  i.  Excava- 
is  involved,  and  its  sides 
are  precipitous  ;  this  con- 
dition of  the  parts  is  shown 
in  section  in  the  annexed 
figure.  The  vessels  may 
be  seen  at  the  margin  of 
the  disc,  terminating  as  it 
were  in  hook-shaped  ex- 
tremities, represented  in 
Fig.  1,  Plate  VII.     The 

colour  of  the  optic  disc  is  changed,  its  central  part  is 
white  and  glistening,  and  this  is  surroundea  by  a 
shadow  thrown  by  the  walls  of  the  disc  into  its  exca- 
vated portion ;  the  shadow  varies  with  the  depth  of  the 
excavation.  In  addition  to  these  changes  of  the  papilla, 
other  conditions  will  be  noticed  hereaner  in  the  fundus 
of  the  eye,  which  are  pathognomonic  of  glaucoma. 

2.  In  cases  of  excavation  of  the  papilla  arising  from  \^^ 
conge aital  malformation,  the  entire  disc  is  never  in-  mAirorms- 
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volved.  I  have  seen  several  congenital  cases  in  which 
the  whole  of  the  disc  was  excavate<l  with  the  exception 
of  a  narrow  border  at  its  circumference;  so  that  its 
choroidal  edge  was  normal,  and  within  this  was  a  rim 
of  the  papilla,  the  remainder  of  it  being  excavated ; 
but  these  cases  are  rare,  com]mred  to  those  congenital 
cases  in  which  only  a  small  portion  of  the  disc  is  in- 
volved in  the  excavation.  The  depression  of  the  optic 
disc  under  these  circumstances  is  surrounded  by  a 
reddish  zone,  and  tbc  edges  of  the  cup  are  usually 
slightly  sloping.  And  with  the  exception  of  the  exca- 
vation of  a  ])ortion  of  the  disc,  the  fundus  of  the  eye  is 
healthy,  and  its  tension  normal.  Malformations  of 
this  description  do  not  give  rise  to  any  subsequent 
changes,  though,  of  course,  an  eye  in  this  condition  is 
by  no  means  exempt  from  an  attack  of  glaucoma,  or 
any  other  form  of  disease  to  which  it  is  subject  under 
ordinary  circumstances. 

3.  Lastly,  excavation  of  the  disc,  arising  from  atro- 
phy and  retraction  of  the  optic  nerve,  is  marked  by 
atrophy  of  the  elements  of  the  optic  nerve  and  its 
vessels,  so  that  the  colour  of  the  papilla  is  changed  to 
a  greyish-white  tint.  In  the  atrophic  form  of  excava- 
tion there  is  a  comparatively  slight  amount  of  depres- 
sion of  the  papilla,  its  sides  sloping  down  gradually 
from  the  circumference  towards  its  centre.  The  vessels 
may  therefore  usually  be  traced  throughout  their 
extent ;  but  when  the  branches  coursing  over  the 
fundus  of  the  eye  are  in  focus,  those  passing  over  the 
disc  will  appear  very  slightly  out  of  focus,  until  the 
accommodation  of  the  observer's  eye  is  altered ;  but 
cupping  of  the  optic  disc,  due  to  atrophic  excavation, 
can  hamly  be  made  out  unless  by  means  of  the  direct 
method  oi  examination. 

Glaucmna. — We  may  proceed  to  consider  the  two 
varieties  of  the  malady: — 1.  Primary  Inflammatory 
Glaucoma.    2.  Glaucoma  Simplex. 

1.  Prima/ry  Inflammatm'y  Ulaucom<i. — In  this  form 
of  disease  tnc  morbid  phenomena  commence  in  the 
uveal  tract ;  as  this  regulates  the  intra-ocular  fluids, 
irritation  of  it  may  lead  to  excessive  secretion  and 
increased  tension  of  the  eyeball.  We  may  perhaps 
Pathology,  best  form  an  idea  of  the  pathology  of  the  disease  by 
combining  the  views  of  Professors  Stellwag  v.  Canon 
and  Donaers,  as  to  the  conditions  which  they  suppose 
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to  be  fundamental  in  these  cases.  The  latter  holds 
that  glaucoma  depends  on  neurosis  of  the  secretory 
nerves  of  the  eye,  and  the  former,  that  a  primary 
rigidity  of  the  sclerotic  produces  the  feeling  of  hari 
ness  of  the  globe  of  the  eye  noticed  in  instances  of 
glaucoma.* 

It  is  a  well-known  fact  that  section  of  the  fifth  pair  inoreMe 
of  nerves  causes  excessive  softness  of  the  ^lobe  of  the  IJJJ^***"* 
eye,  and  on  the  other  hand,  that  excitation  of  these  J^JJ  "*''" 
nerves  increases  the  serosity  of  the  vitreous,  and  so 
augments  the  intra-ocular  tension.     Supposing,  there- 
fore,  that    from  unknown  causes  excitation  of  the 
fifth  nerve  occurs,  and  augmentation  of  the  contents  of 
the  vitreous  chamber  takes  place ;  then  if,  as  Professor 
von   Carion   asserts,  the   sclerotic  at  times  undergo  with 
similar  changes  to  those  observed  in  the  fibrous  coats  jjfjJJSo*^ 
of  arteries,  by  which  they  become  stiff  and  athero- 
matous, it  is  evident  that  increased  intra-ocular  pres- 
sure from  the  former  cause  would,  under  these  circum- 
stances, induce  the  phenomena  characteristic  of  glau- 
coma.f 

Symptoms. — Glaucoma  seldom  attacks  a  person  under  Sgrnptom. 
forty  years  of  age,  and  is  more  common  among  women 
than  men.^    In  the  first  instance  the  patient  complains 
of  rapidly  advancing  presbyopia ;  he  finds  that  month  AdTwndiy 
after  month  he  has  to  increase  the  distance  between  his  P'***^**P^ 
eye  and  the  book  he  may  be  reading,  in  order  to  see  the 
letters  distinctly.    The  reason  of  this  is,  that  the  power 
of  accommodation  is  in  a  great  measure  destroyed  by 
changes  going  on  in  the  choroid,  which,  though  often 
hardly  sufficient  to  cause  any  greatly  increased  tension 
of  the  globe,  may,  nevertheless  affect  the  nerves  of  the 
ciliary  muscle,  so  that  the  muscle  can  no  longer  act  on 
the  lens,  and  render  its  anterior  surface  sufficiently 
convex  to  bring  divergent  rays  of  light  to  a  focus 
on  the  retina. 

The  patient  also  complains  of  defect  of  sight,  which  imMinneot 
on  inspection  may  be  found  to  be  partly  due  to  con-  Sf  SiSon^ 


*  "  Illustrations  of  some  of  the  Principal  Diseases  of  the  Eyei,** 
by  H.  Power,  F.R.C.S.,  p.  414. 

t  Bonders  on  Glaucoma,  "  Report  on  the  Heidelberg  Oph- 
thalmological  Congress  ;**  (^hihaimie  Revi^p,  vol.  ii.  p.  1(3. 

I  For  statistics  on  this  subject^  vide  OpMhaimic  B»Heui.  voL  L 
p.  234. 
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traction  of  the  field  of  vision,  generally  commencing  on 
the  inner  or  nasal  side  of  the  eye.  By  carefully  exa- 
mining the  state  of  the  patient's  eye  we  shall  pro* 
bahly  discover  that  not  only  is  his  field  of  vision  con- 
tracted, but  very  probably  that  certain  portions  of  the 
retina  are  insensitive  to  tne  stimulus  of  light. 

On  inquiry,  we  shall  find  that  our  patient  has 
Buffered  from  uneasiness,  and  often  from  a  consider- 
able amount  of  pain,  of  a  periodic  character,  situated 
over  the  eyebrow  and  along  the  side  of  the  nose. 
This  pain,  which  is  due  to  exacerbation  of  the  cho- 
roidal congestion,  and  consequent  augmentation  of  the 
tension  of  the  eyeball,  usually  comes  on  towards  even- 
ing, and  lasts  for  a  few  hours,  the  patient's  sight 
becoming  misty  during  the  paroxysm.  The  degree 
and  character  of  this  pain  are  uncertain;  in  some 
cases  it  is  very  intense,  while  in  others  it  is  trifling. 
Another  symptom,  noticed  at  an  early  period  of  the 
complaint,  is  that  the  patient  sees  a  halo  surrounding 
the  flame  of  a  candle,  or  any  other  luminous  object  in 
front  of  him. 

In  the  early  stages  of  glaucoma,  the  tension  of  the 
eyeball  is  only  slightly  increased,  and  this  is  most 
apparent  towards  evening;  subsequently  the  in- 
creased tension  becomes  permanent,  and  varies  ac- 
cording to  the  stage  of  the  disease.  We  shall  pro- 
bably notice  several  enlarged  vessels  coursing  over  the 
sclerotic.  The  aqueous  appears  muddy,  rendering  the 
fibres  of  the  iris  indistinct.  The  state  of  the  pupil 
will  be  found  to  vary  according  to  the  prepress  which 
the  affection  has  made ;  at  an  early  stage  it  acts  slag- 
gishly  on  the  stimulus  of  light,  but  as  the  disease 
advances  it  gradually  becomes  less  active,  until  at 
lenj^h  it  remains  widely  dilated  and  quite  insensible 
to  light. 

On  making  an  ophthalmoscopic  examination,  the 
vitreous  will  be  discovered  to  be  somewhat  hazy,  and 
the  retina  hypersemic,  with  its  veins  tortuous  and 
deeply  congested.  The  arteries  in  the  early  sta^e  of 
the  disease  are  normal,  and  subsequently  perhaps 
slightly  contracted  ;  in  both  sets  of  vessels  a  distinct 
pulsation  will  be  noticed,  or,  if  it  does  not  already 
exist  in  the  arteries,  it  may  be  induced  by  slight 
pressure  with  the  finger  on  the  eyeball.  The  only 
change  observable  in  the  optic  disc  at  this  period  is. 
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that  its  choroidal  margin  is  rather  prominent ;  except 
in  cases  complicated  by  congenital  staphyloma  of  tne 
papilla,  in  which,  of  course,  the  excavation  will  be  ^WH* 
more  marked  in  consequence  of  the  bulging  backwards  oupp«i 
of  the  lamina  cribrosa.  As  the  disease  advances,  the 
vessels  of  the  choroid  will  be  found  uniformly  con- 
gested, but  blurred  and  indistinct,  from  effusion  into 
its  substance. 

These  symptoms  having  lasted  for  a  longer  or  a  Progress : 
shorter  period,  they  all  become  perhaps  suddenly  aug- 
mented,  it  may  be  in  a  single  night ;   more  often,  ^  "^C 
however,  the  severity  of  the  premonitory  symptoms  nA^d. 
gradually  advances;  the  tension  of  the  eyeball  in- 
creases, the  ^lobe  becomes  hard,  and  the  ciliary  neurosis 
intense.     The  cornea  is  hazy,  and  its  sensibility  is  Cornea 
diminished  from  compression  of  the  ciliary  nerves.   The  "sensible, 
dimness  of  vision  increases,  the  pupil  is  dilated  and  papu 
stationary ;  the  lens  is  apparently  of  a  green  colour.  diUted, 
This  last  appearance  arises  from  the  lens  itself  assum-  *******   • 
ing  a  yellowish  hue,  while  the  aqueous  becomes  of  a 
bluish  tint,  the  combination  causing  the  green  colour, 
which  at  one  time  was  supposed  to  be  pathognomonic 
of  glaucoma,  and  gave  rise  to  its  name.    The  epi- 
scleral tissue  and  conjunctiva  appear  thickly  injected ; 
the  latter  is  often  swelled  and  actually  chemosed. 

If  now  the  eye  be  examined  with  the  ophthalmoscope, 
the  cornea  and  lens  remaining  sufficiently  transparent 
to  allow  of  the  rays  of  light  reaching  its  fundus,  the 
retinal  veins  will  be  seen  to  be  very  tortuous  and 
greatly  congested ;  they  are  sometimes  beaded.    The  Venoos 
calibre  of  the  arteries,  on  the  other  hand,  is  contracted,  Sff5J^° 
and  a  pulsation  may  be  noticed  in  both  sets  of  vessels. 
The  fundus  of  the  eye  is  of  a  brickdust  colour,  owing 
to  the  capillaries  of   the  retina  and  choroid  beinff 
uniformly  congested ;  and  spots  of  extravasated  blooa 
are  not  uncommonly  noticea  both  in  front  and  behind 
the  elastic  lamina.    As  the  disuse  advances  the  diop- 
tric media  become  hazy,  and  it  may  be  impossible  to  po^^^ 
see  the  further  changes  that  take  place  in  the  fundus  chMges 
of  the  eye.    The  nervous  structure  of  the  papilla  be-  >"d. 
comes  atrophied,  and  the  disc  is  cupped,  the  lamina  dj^  deeply 
cribrosa  protruding  backwards,  so  as  to  occupy  a  plane  capped, 
posterior  to  that  of  the  sclerotic.    A  few  days,  or  even 
hours,  may  complete  the  picture  of  glaucoma.     But, 
as  a  general  rule,  a  remission  in  the  symptoms  takes 
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place,  and  a  snccoBsion  of  bticIi  attacks  follow  at  longer 
or  shortcT  int^n-vals,  until  the  eye  is  destroyecl.  But 
we  muHt  K'ur  in  mind  the  fnct  that  one  single  intensely 
violent  and  continu^nl  attack  of  this  kind  may  com- 
plete the  miHcliief.  The  disease  having?  mn  its  courFe, 
the  pain  abates,  but  the  eye  is  lost  as  an  optical 
instninjcnt. 

2.  (iUiiiroma  Siniph'X  is  a  very  insidious  disease. 
The  external  appearance  of  the  eye  is  healthy,  as  is 
also  the  iris  v.ud  refractive  media.  The  patient  com- 
plains of  little  or  no  pain,  and  the  only  c^^nstant 
symptoms  noticed  are  the  steadily  increasing  pres- 
byopia, which  after  a  time  convex  glasses  fail  to 
relieve,  more(/ver  there  is  contraction  of  the  field  of 
viyion,  together  with  aui^mented  tension  of  the  eyeball, 
which,  though  scarcely  perce)>tible  at  the  commence- 
ment of  the  attacks,  becomes,  after  a  time,  a  marked 
feature  in  the  case. 

ITie  changes  in  the  fundus  of  the  eye  progress  at 
an  equivalent  rate,  and  frequently  in  both  eyes  at  the 
same  time ;  they  are  much  the  same  as  those  observed 
in  inflammatory  glaucoma,  and  the  termination  of 
the  disease  is  similar — namely,  stony  hardness  of 
the  globe,  dilated  puj)il,  opaque  lens,  a  hazy  anaes- 
thetic condition  of  the  cornea,  and  total  loss  of 
vision. 

Glaucoma,  as  T  have  before  remarked,  may  follow 
various  diseases  of  the  eye  ;  as,  for  instance,  cases  of 
irido-choroiditis,  occlusion  of  the  pupil,  diffuse  kera- 
titis and  anterior  staphyloma  of  tnc  cornea :  it  occa- 
sionally occurs  after  wounds  of  the  lens,  or  from  irri- 
tation induced  by  the  presence  of  a  dislocated  lens  in 
the  vitreous  chamber.  The  glaucomatous  changes  in 
the  eye,  under  these  circumstances,  pursue  precisely 
the  same  course  as  I  have  already  described— the 
hardness  of  the  globe  of  the  eye  and:  cupping  of  the 
optic  disc  being  characteristic  of  the  disease. 

rro<jno8itt. — The  prognosis  in  cases  of  glancoms 
cannot  be  doubtful.  In  time  it  is  sure  to  lead  to 
blindness  in  the  affected  eye,  and  in  all  probability 
the  second  eye  will  follow  m  the  same  course  if  the 
disease  be  allowed  to  run  on.  Provided,  however, 
the  glaucoma  is  in  its  premonitory  stage,  and  the 
intervals  between  the  attacks  of  pain  and  other 
symptoms  are  well  marked,  we  may,  uy  means  of  an 
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iridectomy,  stop  the  progress  of  the  disease ;  but  by  no  M»j  be 
other  method  of  treatment  can  we  hope  to  arrest  its  J^rffif?  ^ 
advance.  The  question  may  arise  as  to  when  we  are  "  ^^' 
to  perform  iridectomy.  I  tnink,  as  a  general  rule,  it 
may  be  said  iridectomy  should  be  resorted  to  as  soon 
after  we  have  diagnosed  the  disease  to  be  glaucoma  as 
possible.  But  provided  the  intermissions  of  pain  are 
complete,  and  tne  patient's  sight  hardly  impaired,  we 
need  be  in  no  hurry  to  operate ;  nevertheless,  under 
these  circumstances,  warning  our  patient  that  at  any 
moment  an  operation  may  be  necessary,  if  the  pain  in 
the  eye  and  brow,  together  with  the  other  symptoms, 
declare  themselves  rapidly  and  with  intensity.  In 
cases  therefore  of  inflammatory  glaucoma,  we  may 
give  a  favourable  prognosis,  provicted  an  iridectomy  is 
performed  before  the  structures  of  the  eye  have  been 
permanently  damaged ;  it  matters  not  how  acute  the 
symptoms  may  be.  The  effects  of  an  iridectomy  for 
the  cure  of  glaucoma,  are  as  regards  the  improvement 
of  sight  gradual,  and  do  not  reach  their  maximum 
until  some  two  months  after  the  operation.  In  the 
later  stages  of  glaucoma,  and  in  cases  of  glaucoma 
simplex,  the  curative  action  of  an  iridectomy  on  the 
diseased  eye  are  very  uncertain.  And  in  instances  of 
secondary  glaucoma,  the  good  effects  of  the  operation 
are  still  more  doubtful.  In  complete  glaucoma,  unlesss 
to  relieve  pain,  an  iridectomy  is  useless. 

Treatment. — With  regard  to  the  treatment  of  glau-  l^reatauni, 
coma,  there  can  be  no  doubt  whatever  that  iridectomy,  Irideotomf 
if  practised  sufficiently  early,  will  cure  the  disease.  ^^^J 
In  making  this  assertion,  it  must  be  clearly  under- 
stood that  by  iridectomy  I  do  not  mean  simply  excision 
of  a  portion  of  the  iris,  however  large  it  may  be  ; — the 
operation  consists  in  the  successful  removal  of  a  section  The  open- 
of  the  iris,  together  with  its  ciliary  attachments.     In  b!?S<^** 
certain  cases   of  sloughing  ulcers  of  the  cornea,  in  pleta. 
which  iridectomy  is  recommended,  all  that  is  requisite 
is  to  remove  so  much  of  it  as  will  prevent  the  secretion 
of  the   normal    amount   of    aqueous,   and  thus,    by 
diminishing  the  pressure  from  behind,  prevent  the  cor- 
neal tissue  being  stretched,  and  ultimately  forced  into 
a  staphyloma.     But  in  glaucoma  more  than  this  must 
be  done ;    I  was  formerly  in  the  habit  of  puncturing 
the  cornea  time  after  time  in  instances  of  this  disease, 
and  allowed  the  aqueous  to  escape,  thus  relieving  thd 
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tenHion  of  the  eyeball,  withoxit  the  slightest  permanent 
benefit  to  the  jiatient. 
Mr.H»d-  I  may  mention  in  this  place  Mr.  Hancock's  opera- 

fSkm.**^    tion  for  the  diviBion  of  the  ciliary  muscle,  whicn  he 
recommends  in  cases  of  glaucoma. 

Mr.  Hancock*  thus  descril>es  his  operation  . — "  A 
Beer's  cataract  knife  is  introduced  at  the  outer  and 
lower  marj;^n  of  the  cornea,  where  it  joins  the  sclero- 
tica. The  i>oint  of  the  knife  is  pushed  obliquely  back- 
wards and  downwards,  until  the  fibres  of  the  sclerotica 
are  divided  obliquely  for  rather  more  than  one-eif^bth 
of  an  inch ;  by  this  incision  the  ciliary  muscle  is 
divide<l,  whilst  if  there  be  any  fluid  accumulated,  it 
flows  by  the  side  of  the  knife.'" 
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Posterior  Staphyi/)ma,  or  Sclero-chokotditts  Pos- 
terior.—In  the  majority  of  cases  of  myopia  the  fnndas 
of  the  eye  presents  the  following;  appearances : — If  the 
observer's  attention  be  directed  towards  the  entrance  of 
the  optic  nerve,  he  will  there  remark  a  white  figure 
enclosing  the  outer  marpin  of  the  ncn'e.  In  the  early- 
stages  this  figure  is  sickle-shaped,  its  concave  margin 
in  a  certain  degree  coincident  with  the  margin  of  the 
nerve-disc,  while  its  convex  margin  looks  towards  the 
posterior  pole  of  the  eyeball. 

As  the  disease  progresses  the  white  figure  conti* 
nually  increases,  so  that  its  outer  border  extends  farther 
from  the  nerve,  and  the  whole  patch  changes  its  sickle- 
shaped  outline  in  various  ways ;  sometimes  extending 
itself  outwardly,  and  assuming  the  aspect  of  a  hori- 
zontal band  proceeding  from  the  papilla ;  sometimes 
spreading  upwards  and  downwards,  and  appearing  as  a 
white  figure  of  very  variable  outline  surrounding  the 
outer  border  of  the  nerve,  and  separated  from  the  sur- 
rounding fundus  by  an  angular  and  indented  margin. 
Lastly,  the  degeneration  may  also  encircle  the  inner 
side  of  the  nerve-entrance,  so  that  the  latter  appears 
as  an  island  enclosed  in  a  white,  or  sometimes  a  bright 
green-coloured  surface,  the  outer  part  of  which,  how- 
ever, is  always  more  developed  and  broader  than  the 
inner.  The  light  reflected  from  the  diseased  surface 
exceeds  every  other  ocular  reflex  in  its  intensity,  and 


*  Ophthalviic  Bo»piial  HeportM,  vol.  iii.  p.  18. 
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is  much  briffliter  and  whiter  than  that  from  the  optic 
nerve ;  so  tnat  the  latter  appears  comparatively  less 
illuminated,  and  of  a  dull  grey  or  reddish  tint.* 

Pathological  Anatomy. — The  pathological  changes 
which  induce  this  condition  of  the  parts  have  long 
been  a  subject  of  controversy,  and  in  attempting  to 
explain  them  we  must  in  the  first  instance  refer  to  the 
anatomy  of  the  structures  involved.  We  may,  how- 
ever, remark  that  posterior  staphyloma  is  frequently 
a  congenital,  and  also  an  hereditary  affection. 

Some  thirteen  years  ago  Professor  Bonders  pointed  Anfttomy  of 
out  the  fact  that  the  sheath  of  the  optic  nerve  is  Jf^^ 
divided  into  two  parts  (Fig.  33) ;  the  outer  (6)  runs 


Fio.  83. 


into  the  sclerotic,  and  the  inner  (c)  envelopes  the  trunk 
of  the  nerve  as  far  as  the  choroid;  the  two  are 
separated  by  loose  connective  tissue  (a).  Professor 
Bonders  considered  that  the  choroid  becomes  atro- 
phied to  a  certain  extent  round  the  optic  disc,  and 
that  the  inner  layer  of  the  sclerotic,  bulging  backwards 
at  this  point,  gives  rise  to  the  appearances  above 
described-t 

This  explanation  was  confirmed  by  the  fact  that  iCjebtU 
eyeballs  affected  with  posterior  staphyloma,  after  re-  S3!?l2i. 
moval,  were  observed  to  project  backwards  at  the  part 
corresponding  to  the  white  crescent  seen  with  the 


*  Carler'8  tranBlation  of  Zander  on  the  Ophthalmoscope,  p.  179. 
t  ''  Archiv.  f ttr  Ophthal,"  B.  L  Abth.  ii  p.  S2,  im. 
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opbthalmoscope,  and  the  choroid  lining  the  staphyloma 
wad  found  atrophied  and  destroyed,  the  sclerotic  itself 
heing  attenuated  at  this  spot;  hut  it  remained  for 
fxiture  ohservers  to  throw  additional  light  on  the  cause 
of  these  changes. 

Dr.  Giraud-Teulon  appears  to  have  done  mnch 
towards  unravelhng  the  mystery.  We  may  assert 
generally  that  among  myopics,  accommodation,  and 
convergence  of  the  optic  axes  are  called  into  play 
to  a  greater  extent  than  in  emmetropics ;  the  latter 
action  is  especially  augmented.  In  its  normal  con- 
dition the  globe  of  the  eye  is  kept  in  a  state  of 
equilibrium,  and  its  spherical  form  maintained  by  the 
recti  and  obliqui  muscles.  \Vlien  the  eye  is  turned  in 
any  direction,  the  opposing  muscle  relaxes  in  exactly 
the  same  proportion  as  the  other  set  of  muscles  con- 
tracts, and  in  this  way  injurious  pressure  on  the  globe 
is  prevented. 

To  take  the  case  of  simple  convergence :  if  the  action 
of  the  internal  rectus  were  unopposed,  the  eye  would 
be  drawn  inwards,  but  the  action  of  the  external 
rectus  and  superior  oblique  causes  it  to  turn  on  its 
axis,  producing  abduction  of  the  cornea.  At  the  same 
time  the  insertion  of  the  obliqui  is  carried  from  behind 
outward  and  forward,  and  those  muscles  compelled  to 
describe  a  larger  circle  round  the  globe  :  hence  in  pro- 
portion to  the  degree  of  convergence,  the  globe,  by 
reason  of  its  shape,  tends  to  stretch  the  obhqui ;  an 
action  that  must  manifestly  be  attended  by  an  equal 
reaction  on  their  part,  increasing  internal  pressure. 
The  simple  physiological  movement  of  convergence  in 
a  horizontal  plane  necessarily  produces  a  tendency 
to  increased  intra-ocular  tension.f 

Evidently,  therefore,  myopics  are  subject  to  increased 
intra-ocular  pressure,  in  consequence  of  the  excessive 
convergence  they  are  obliged  to  use  in  order  that  they 
may  see  clearly ;  and  in  consequence  of  this  increased 
tension,  venous  congestion  of  the  choroid  is  established, 
and  so  softening  and  extension  of  the  tunics  of  the  eye- 
ball at  the  point  of  least  resistance.  The  choroid  bemg 
stretched  at  this  point  undergoes  consecutive  atrophy, 
and  in  many  instances  inflammatory  action  is  set  up. 


•  OphthalnUc  BotpiM  BeporU^  vol  v.  p.  389. 
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producing   dioroido-retinitis,   and    complications  in- 
volving the  vitreous. 

Cases  of  posterior  staphyloma  may  be  divided  into  Two  cUssas 
two  classes ;  the  first,  in  which  the  disease  is  stationary,  of  ©aaea. 
and  the  second,  in  which  it  is  advancing. 

1.    StcUionary    Farm. — In  this   form,  the   patient  l.  8t». 
suffers  from  myopia,  which  may  not  have  been  noticed  *»o»«7. 
until  he  reached  the  age  of  twelve  or  fifteen  years.  Myop»; 
I  have  seen  several  cases  in  which  the  defective  vision 
was  first  discovered  upon  a  boy's  attempting  to  decipher  oreriooked 
words  or  figures  on  a  blackboard  at  a  distance  of  thirty  ^  o*»»ldr«n. 
or  forty  feet ;  his  fellow  students  could  probably  readily 
make  them  out,  but  they  appeared  hazy  and  ill-defined 
to  him,  unless  he  went  up  to  within  a  few  yards  of  the 
board.     Under  these  circumstances,  on  examining  the 
eye,  we  discover  that  it  generally  appears  to  be  more 
prominent  than  is  naturaS,  in  consequence  of  its  being 
elongated  from  before  backwards.    The  posterior  seg- 
ment of  the  eye  when  inverted  is  perhaps  of  a  slightly 
bluish  colour;  and  the  patient  complains  of  a  feelincp 
of  fulness  and  pain  in  the  eye  after  long-continued 
work. 

With  the  ophthalmoscope,  in  a  well-marked  instance 
of  this  kind,  we  shall  be  struck  by  the  appearance  of 
the  optic  disc,  which  at  first  signt  seems  to  be  dis-  Choroid 
torted  in  shape  and  altered  in  size,  in  consequence  of  J[JjJjJ 
the  formation  of  a  crescent  of  a  brilliant  white  colour,  papilla, 
which  has  formed  at  the  outer  side  of  the  disc.    This 
crescent  is  due  to  thinning  and  atrophy  of  the  choroid 
over  the  part  afiected,  so  that  the  glistening  sclerotic 
shines  through   it,  producing  the  appearance  above 
described.   The  small  retinal  vessels  can  be  traced  over 
the  white  background  formed  by  the  sclerotic.    The 
outer  border  of  the  crescent  is  well  defined  by  a  rim  of  ^^^^ 
black  pigment,  beyond  which,  again,  the  fundus  of  the  border, 
eye  appears  healthy.    In  these  cases  the  choroid  and 
sclerotic  project  backwards  at  this  crescentic  spot,  form-  goierotio 
ing  a  posterior  staphyloma.     (Fig.  3,  Plate  VII.)     If  proieott 
Professor  Von  Graefe*s  test,  of  the  existence  of  bino-  backwards, 
cular  vision  by  means  of  a  prism  (chap,  xiv.)  be  em- 
ployed in  these  cases,  we  shall  find  that  an  insufficiency 
of  the  internal  rectus  exists. 

Treatment. — ^The  abnormal  condition  above  described  Trmim^, 
may  remain  stationary  for  years,  and  in  fact  for  life ; 
but,  on  the  other  hand,  amve  changes  may  at  any 
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time  be  eet  Dp,  and  we  i^boTilJ  explain  tbia  fact  to  our 
patient,  infomiing  Lim  tbat  it'  tbe  eye  be^dns  to  trouble 
nini.  if  he  gets  an  aching  pain  over  the  brow  after 
exerting  it,  or  if  the  glare  of  the  sun  is  felt  to  be  par- 
ticularly dazzling  and  nncomtbrtable,  the  ei^ht  be- 
coming .somewhat  hazy — that  these  symptoms  indicate 
advancing  mif-chief,  and  t<houId  be  at  once  attended 
to.  SupfiOsing,  however,  no  snch  complications  occur, 
we  may  content  ourpelves  with  simply  ordering  a  pair 
of  concave  glasses  to  correct  the  myopia,  and  that  in 
reading  and  writing  he  has  the  advantage  of  a  cood 
light,  and  is  not  allowed  to  8toop  over  the  object  be  is 
working  at.  It  wUl  be  well  also  to  order  him  a  pair 
of  blue-tinted  glasses,  which  he  should  wear  wnm 
expose«l  to  the  glare  of  the  sun. 

2.  Fror/ressit'e  Form. — The  symptoms  whicb  cha- 
racterize prc»gressive  posterior  staphvloma  are  as  fol- 
lows : — \\  e  may  notice  the  same  deficiency  of  the 
internal  rectus,  and  the  patient  suffers  from  myopia, 
but  be  usually  consults  us  on  account  of  general  im- 
pairment of  vision,  which  increases  after  over-exertinjf 
nis  eyes.  At  such  times  he  complains  of  an  achin|^ 
pain  in  the  orbit,  extending  to  the  temple,  and  also  of 
more  or  less  intolerance  of  light ;  the  glare  of  the  sun 
is  trying,  and  induces  not  only  an  uncomfortable 
aching  feeling  in  the  eye,  but  even  photophobia.  He 
mtLy  have  suifered  from  repealed  attacks  of  this  kind, 
lasting  for  a  month  or  six  weeks,  and  then  passing  off, 
reappearing,  however,  after  unusual  exertion  of  the 
eyes,  or  derangement  of  the  general  health.  Each 
attack  causes  the  sight  to  become  more  impaired,  and 
the  myopia  increases,  often  rapidly. 

If  an  eye  affected  with  this  disease  be  examined 
with  the  ophthalmoscope  in  its  early  stages,  the 
fundus  ap^pears  healthy,  with  the  exception  of  a  por- 
tion surrounding  more  or  less  of  the  disc,  where,  usaaUy 
on  the  outer  side,  a  patch  of  choroid  will  be  observea 
of  a  lighter  grey  colour  than  normal,  the  vessebs  of 
the  part  being  congested  (Plate  YII..  Fig.  3).  The 
alteration  in  the  colour  of  this  spot  will  be  most  marked 
near  the  disc,  from  thence,  passing  outwards,  a  number 
of  small  white  patches  arc  noticed  in  the  choroid,  theae 
gradually  coalesce  into  the  glistening  white  crescent 
surrounding  the  outer  part  of  the  disc.  Irregular  spots 
of  black  pigment  will  be  seen  scattered  over  tbe  ex- 
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temal  border  of  the  diseased  patches,  but  the  strongly 
marked  rim  of  pigment,  pathognomonic  of  stationary 
posterior  staphyloma,  is  seldom  seen.  In  fact,  the  diffe- 
rence between  the  two  forms  of  disease  consists  in 
this,  that  in  the  progressive  affection,  owing  to  the 
active  changes  which  are  going  on  in  the  part,  the 
Une  of  demarcation  between  the  diseased  and  sound 
tissue  is  broken  through,  and  the  degenerative  pro-  Ko  defined 
cess  is  extending  outwards,  or  more  probably  in  every  ^xwd*'. 
direction. 

The  process  appears  to  be  essentially  one  of  a  de- 
generative nature,  the  stroma  of  the  choroid,  and  the 
corresponding  portions  of  the  sclerotic  become  inflamed  Piroceis 
and  degenerate ;  and  as  the  latter  loses  its  power  of  ^j**^*'^ 
resisting  the  intra-ocular  pressure,  a  posterior  staphy- 
loma results.  This  condition  having  once  oommencea, 
the  protrusion  increases  in  dimensions,  until  it  often 
becomes  of  considerable  size. 

This  accident,  however,  is  by  no  means  the  only  ill- 
effect  likely  to  follow  progressive  posterior  staphyloma ; 
opacitjr,  and  fluidity  of  the  vitreous,  and  detachment  of  often 
the  retina  are  unfortunately  too  frequently  the  direct  f*^'*^? 
result  of  this  form  of  disease.  The  former  affection  yftreoas 
will  be  recomiised  at  once ;  on  examining  the  eye  with 
the  ophthalmoscope,  a  number  of  black,  flocculent- 
looking  shreds  will  be  noticed  floating  in  the  vitreous, 
and  will  be  best  observed  by  the  direct  method  of  ex- 
amination ;  they  are  to  be  seen  whisking  about  in  all 
directions  upon  the  slightest  movement  of  the  eye^ 
causing  the  patient  the  greatest  annoyance.  The  state 
of  the  choroid  may  often  be  observed,  even  at  this  sta^i^ 
of  the  disease,  through  the  fluid  vitreous,  and  the  his- 
tory of  the  case  will  mdicate  the  nature  of  the  disease; 
we  may  also  examine  the  eye  least  affected,  and  the 
chances  are  that  a  posterior  staphyloma  will  be  de- 
tected in  it,  and  thus  we  may  be  able  to  form  a  safe 
conjecture  as  to  the  cause  of  the  fluid  vitreous  in  the 
diseased  eye. 

During  the  progress  of  this  affection,  detachment  of  and  de- 
the  retina  is  ukely  to  take  place ;  for,  as  the  staphy-  ^J^jJ 
loma  projects  backwards,  one  of  two  things  must ' 
occur:  either  the  retina  will  be  stretched  and  torn 
across  in  following  the  sinuosities  of  the  choroid ;  or 
else,  bulging  backwards  into  the  staphyloma,  it  will  be 
dragged  away  from  its  attachments^  either  at  the  optio 
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foramen  or  ora  Rorrata.  If  the  dioptric  media  are 
sufficiently  transparent,  we  may  watcn  these  chaDges 
with  the  ophthsumoBcope ;  frequently,  however,  the 
vitreous  becomes  so  hazy  that  the  retina  cannot  be 
seen,  though  we  may  oe  pretty  well  assured  of 
its  disorji^anized  condition,  by  the  almost  complete 
loss  of  vision  from  which  the  patient  suflers.  And, 
lastly,  secondary  glaucoma  may  nupervene  at  any 
stage  of  the  disea^se,  either  in  the  inflammatory  form 
or  as  glaucoma  simplex,  and  unless  an  iridectomy 
is  performed  will  end  in  blindness ;  for,  as  a  rule,  botn. 
eyes  are  sooner  or  later  aflected  in  this  way.  In  cases 
of  this  description  we  shall  have  symptoms  of  glaucoma 
supervening  on  those  of  advancing  myoi)ia,  or  sclero- 
choroiditis  posterior. 

Treaim-ent. — It  is  absolutely  necessary,  therefore, 
that  we  should  do  all  in  our  ]X)wer  to  stop  the  progress 
of  the  staphyloma,  and  the  degenerative  changes  going 
on  in  the  choroid  in  its  early  stages,  in  order  to  pre- 
vent the  occurrence  of  these  unfortunate  terminations. 
I  have  already  described  its  leading  symptoms  and 
ophthalmosco]nc  apj)earances ;  if,  therefore,  we  meet 
with  a  case  presenting  these  features,  and  leam  that 
there  has  been  any  recent  aggravation  of  the  symp- 
toms, we  should  make  careful  inquiries  regarding  tne 
eatient's  employment,  habits,  and  general  state  of 
ealth,  with  the  view  of  correcting  whatever  may  be 
wrong.  Overwork  is  almost  always  the  exciting  cause 
of  these  changes ;  under  any  circumstances  we  mnst 
enforce  absolute  rest  of  the  eye.  The  cold  douche 
may  often  be  used  with  advantage,  morning  and 
evening. 

In  addition  to  these  general  measures,  if  active 
changes  are  going  on  in  the  eye,  apply  two  leeches  to 
the  tismple  for  three  consecutive  nights,  fomenting  the 
part  well  afterwards.  The  patient  should  be  kept  in 
a  dark  room  until  all  symptoms  of  pain  and  intole- 
rance of  light  have  passed  away;  he  may  then  be 
permitted  to  take  exercise  in  the  open  air,  wearing  a 
pair  of  blue  glasses  when  exposed  to  the  glare  of  3ie 
sun  or  lamp-light;  but  he  must  not  be  allowed  to 
resume  his  work  until  the  congestion  of  the  choroid 
has  disappeared.  Small  doses  of  bichloride  of  mer- 
cury, continued  for  some  time,  are  useful  if  inflam- 
matoxy  changes  are  advancing  in  the  choroid. 
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In  many  instances,  however,  attention  to  the  state  of 
the  general  health,  together  with  the  cold  donche  and 
rest,  will  be  the  chief  curative  means  at  our  disposal. 
An  issue  may  be  opened  in  the  skin  of  the  temple.  By  Issdm. 
a  judicious  plan  of  treatment  of  this  kind,  the  symp- 
toms indicating  active  changes  in  the  choroid  will 
gradually  subside,  and  the  patient  may  then  be  allowed 
to  use  his  eyes,  though  he  cannot  be  too  careful  not  to 
overwork  them. 

If  these  precautions  are  strictly  observed,  we  may  Treatmmt 
with  confidence  hope  to  preserve  our  patient's  sight ;  *"*P«^<il« 
taking  care,  whenever  the  uneasiness  or  pain  in  the 
eves  returns,  to  have  recourse  to  a  system  similar  to 
tnat  above  described,  so  as  to  prevent  the  destructive 
changes  from  making  further  progress.  But  I  need 
hardly  remark,  that  when  degenerative  changes  have 
taken  place  in  the  choroid,  retina,  or  vitreous,  our 
prognosis  must  be  very  guarded ;  we  can  only  expect 
to  preserve  the  amount  of  vision  that  exists,  and  not 
to  restore  that  which  is  lost. 

Lastly,  it  is  above  all  things  necessary  to  supply  the  Cone*?* 
patient  with  proper  concave  glasses,  so  as  to  correct  ^JJItLL 
the  defective  refracting  power,  and  thus  prevent  the 
increased  convergence  of  the  eyes  which  myopia  renders 
necessary.  As  a  means  to  tms  end,  the  patient  must 
not  attempt  to  read  when  in  the  recumbent  position,  or 
to  write  with  his  head  bent  close  down  over  the  paper. 

But  more  than  this  may  be  required.    It  has  been 
demonstrated  by  Dr.  Giraud-Teulon  that  this  progres- 
sive myopia  is  due  to  an  insufficien(^  of  the  internal 
rectus,  and  both  he  and  Professor  V  on  Graefe  there- 
fore recommend  tenotomy  of  the  external  rectus  in  cases  Tenotomr 
of  extreme   progressive    posterior  staphyloma.     The  of  extemal 
former  learned  doctor  lately  observing  that  he  had  then  '•«*"•• 
a  case  of  extreme  myopia  under  ms  care,  in  which 
intermittent  strabismus  had  commenced,  and  where 
tenotomy  of  the  external  rectus  suddenly  diminished 
the  myopia  by  -jV*  or  from  \  to  i.    Dr.  Derby  has 
published  an  interesting  series  of  cases,  in  which  the 
curative  effect  of  dividing  the  internal  rectus  in  cases 
of  advancing  myopia,  is  well  demonstrated.*    In  three 


•  "Progressive  Myopia  and  its  Operative  Cure,"  by  B.  H. 
Derby,  Ophthalmic  Surgeon  to  the  Demilt  Dispensary. 


382 


DISEASES   OF   THE   CHOROID. 


'H 


TrvvicLi 
iir  TBI 

CUOBOXD. 


patches 
with  dark 
borders. 


K'o  pain. 

Si^ht  im- 

E aired  by 
asy 
▼itreoas. 


Woxnn>8 
ov  Cho- 

BOXD. 


Hernia 

cannot 

occur. 


instances  of  this  kind  nnder  my  own  care,  tbu 
operation  hoa  l>een  followed  by  marked,  and  up  to  the 
present  time  favourable  results. 

Tubercular  ^Latter  in  the  Choroid. — The  forma- 
tion of  tubercular  matter  in  the  choroid  has  been 
noticed  amongst  persons  Hufferinjj  from  phthisis.  H 
in  a  case  of  this  desorii)tion  the  patient's  eye  be 
examined  with  the  ophthalmoHcope,  circumscribed  rose- 
coloured  spots  may  l>e  seen,  usually  situated  near  tbe 
optic  disc;  and  as  the  tubercular  matter  increases  it 
forms  nodules,  pusliinjr  the  pigment-cells  of  the  choroid 
on  one  side ;  their  outline  is  consequently  marked  bj 
a  border  of  black  pigment,  and  their  raised  and  uneren 
snrface  can  hardly  i>e  mistaken  for  any  other  condition 
of  the  parts.  As  the  disease  advances,  the  functions 
of  the  choroid  become  impaired,  and  the  vitreous 
passes  into  an  opa(|ue  condition,  rendering  all  further 
changes  in  the  structures  posterior  to  it  very  indis- 
tinct. It  does  not  apj>ear  that  the  tubercular  masses 
themselves  excite  irritation  in  the  choroid,  nor  do  they 
induce  any  pain  in  the  eye.* 

If  impairment  of  vision  exists  in  these  cases,  it  is 
probably  due  to  disease  of  the  choroidal  vessels.  The 
coats  of  the  vessels  l>eing  infiltrated  with  earthy 
matter,  which  greatly  interferes  with  the  nutrition  of 
the  tissues,  hence  arise  atony  of  the  ciliary  muscle^  an.d 
a  hazy  stute  of  the  vitreous.  No  doubt  if  the  tuber- 
cular matter  were  formed  directly  in  the  axis  of  vision, 
it  might,  by  displacing  the  retina,  destroy  its  functions 
to  a  great  extent ;  but  cases  of  the  kind  are  extremely 
rare. 

Wounds  and  Injuries  of  the  Choroid. — It  is  evident 
from  the  protection  the  choroid  receives  from  the  parts 
around  it,  that  it  cannot  be  wounded  unless  the  scle- 
rotic or  other  external  structures  of  the  eye  are  injured. 
In  incised  wounds  through  the  sclerotic,  hernia  of  the 
choroid  seldom  occurs,  in  consequence  of  the  intimate 
connexion  which  exists  between  these  structures ;  in 
fact,  the  wound  of  the  choroid  is  generally  a  very  small 


*  Carter's  translation  of  Zander  on  the  OphtbHlmosoopc,  p.  169. 
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matter  compared  with  the  lesion  likely  to  be  inflicted 

on  the  retina  and  other  structures  contained  within  Betina  may 

the  eyeball.  •"*^- 

Blows  or  similar  injuries  inflicted  on  various  parts 
of  the  eye  are  by  no  means  unfrequently  followed  by 
a  rupture  of  some  of  its  bloodvessels.  If  the  effusion 
of  blood  is  considerable,  it  bursts  through  the  retina, 
and  infiltrates  the  vitreous  body,  probably  finding  its 
way  into  the  anterior  chamber.  Cicatrices  of  wounds 
in  the  choroid,  following  contusion  of  the  eyeball,  have 
been  noticed  darmg  life  by  means  of  the  ophthal- 
moscope.* In  less  severe  injuries  a  small  clot  of  blood 
may  form  in  the  choroid,  where  it  may  be  seen  with  the 
ophthalmoscope,  the  retinal  vessels  crossing  over  it. 

In  more  severe  cases,  the  patient  will  completely  S'gh*  lo«t 
lose  the  sight  of  the  injured  eye  from  the  instant  the  ^^7* 
accident  has  occurred,  though  he  may  suffer  from  little 
or  no  pain  in  it.     On  examining  the  eye,  we  shall  find, 
very  probably,  that  the  anterior  chamber  is  full  of  Wood  in 
blood ;  or  it  may  happen  that  the  hsBmorrhage  has  not  ri,5r^uini. 
reached  so  far  forwanis,  but  that  on  dilating  the  pupil  ber 
and  examining  the  eye  with  the  ophthalmoscope,  we 
find  the  vitreous  opaque,  and  infiltrated  with  blood,  or  Titreooa. 
But  in  the  less  severe  cases,  where  the  hasmorrhage  is 
limited,  the  patient  may  only  complain  of  haziness  of 
vision,  depending  upon  a  displacement  of  the  retina 
forwards  by  a  clot  of  blood  in  the  choroid. 

Prognosis. — This  will  vary  according  to  the  apparent  ProffnoMa 
nature  of  the  lesion.     I  say  apparent,  because  if  the  mnit  be 
haamorrhage  has  been  considerable,  it  is  impossible  to  P'^'^^ 
^sc^rtain  the  extent  of  the  damage  done  to  the  eye 
until  the  blood  has  become  absorbed;  but  it  rarely 
happens  that  extensive  hsBmorrhage  of  this  kind  takes  sMinm 
place  within  the  eye  without  breaking  down  the  attach-  often 
ments  of  the  retina,  or  otherwise  damaging  the  eye  as  ^•**<**^ 
an  organ  of  vision. 

In  the  less  severe  cases,  the  clot  of  blood  may  be 
absorbed  in  the  course  of  a  few  days,  and  the  functions 
of  the  eye  will  be  perfectly  restored. 

HsBmorrhage  from  the  choroidal  vessels  is  evidently 


•  See  cases  reported  by  Dr.  P.  Frank,  Ophthalmic  ffoipiiai 
ReporUt  voL  ili.  p.  81. 
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far  more  apt  to  follow  an  accident  if  the  part  ia 
diseased.  AVe  meet  with  iustauccs  of  the  kind  among 
pcrsoiiH  suffering  from  myopia,  consequent  on  extensive 
posterior  stiiphvlonia.  The  imperfection  of  yision 
from  which  Bu<?h  patients  suffer  is  a  cause  of  their 
being  more  liable  to  blows  on  tlie  eye  than  other 
persons  ;  for  they  are  less  able  to  guard  it,  and,  at  the 
Bame  time,  the  globe  is  otten  prominent.  Moreover, 
the  diseased  state  of  the  choroid  renders  its  vessels 
likely  to  be  ruj)tured  by  a  blow  on  the  eye.  I  have 
met  with  several  instances  of  this  kind,  where  the 
accident  has  been  followed  by  haemorrhage  into'  the 
vitreous ;  and  it  has  been  subsequently  discoveitMl 
that  extensive  detachment  of  the  retina  had  occurred. 
Even  where  the  retina  escapes,  the  blood  in  these 
cases,  oozing  into  the  choroid,  may  damage  its  structure 
to  such  an  extent  that  it  subsequently  atrophies ;  and 
this  is  quickly  followed  by  oi>acity  of  the  lens  and 
vitreous. 

Trcaiment. — If  the  accident  has  only  recently  oc- 
curred, it  will  be  advisable  to  npj)ly  ice  to  the  eye,  and 
keep  ihe  organ  at  perfect  rest,  so  as,  if  possible,  to 
stop  any  fuiihcr  haemorrhage.  But  if  the  accident 
has  taken  place  some  time  before  we  see  the  patient^ 
we  may  simply  keej)  the  eye  at  rest  with  a  ptid 
and  bandage  until  the  effused  blood  has  become 
absorbed. 

"VVe  occasionally  meet  with  cases  of  haemorrhage  into 
the  choroid  resulting  from  an  engorged  state  of  its 
vessels,  as  in  glaucoma,  or  after  over-exertion  of  the 
eye.  The  eff'uped  blood  j)re8entB  a  uniform  dark 
crimson  appearance,  varying  in  shape  and  size,  the 
haemorrhage  being  on  a  plane  posterior  to  the  retina. 
The  retinal  vessels  passing  over  the  clot  can  be  clearly 
recognised  with  the  ophthalmoscope.  The  extent  and 
situation  of  a  clot  of  blood  will,  under  these  circum- 
stances, lead  us  to  form  a  prognosis ;  small  spots  of 
haemorrhage,  if  near  the  ora  serrata,  may  become  ab- 
sorbed and  leave  the  eye  uninjured,  and  this  may  be 
the  case  even  with  large  effusions  in  the  axis  of 
vision,  but  scotoma  more  commonly  result;  and  the 
hcemorrhage  depending  on  some  local  disease  is  apt  to 
return. 

Detacument  op  the  Choroid  from  the  sclerotic  may 
occur  as  the  result  of  an  injury  or  from  disease,  as  for 
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instance,  the  growth  of  a  tumonr  in  the  choroid.* 
With  the  ophthabnoscope,  we  may  observe  the  rent 
made  in  the  choroid,  and  throngh  it  the  white  and 
glistening  sclerotic  can  be  seen.  In  these  cases  the 
retina  is  of  course  detached  with  the  choroid,  and  the  Lo«  of 
sight  of  the  eye  is  therefore  irrevocably  lost  at  the  seat  •*«*»*• 
of  injury. 

In  some  rare  cases  the  choroid  is  only  partially  de-  Partial 
tacbed  from  the  sclerotic,  by  a  collection  of  blood  or  d^^^ii*"*. 
serous  effusion  forcing  its  waj  immediately  within  the 
sclerotic,  tearing  the  choroid  from  its  attachments 
and  bulging  it  forward  together  with  the  retina  into 
the  vitreous  chamber :  the  most  characteristic  symptom 
is  the  appearance  of  the  choroidal  vessels  and  intra- 
vascular spaces  lying  close  beneath  the  retina.f  The 
protuberance  thus  formed  may  be  seen  by  transmitted 
light,  and  might  be  mistaken  for  a  malignant  tumonr 
springing  from  the  choroid  ;  but  in  instances  snch  as 
I  am  describing,  the  history  of  the  case  and  the 
absence  of  increased  tension  of  the  eyebedl,  or  other 
symptoms  indicative  of  malignant  disease,  will  lead  to 
a  correct  diagnosis. 

Sympathetic  Irritation  of  the  Choroid. — I  have  smriP 
already  described  (p.  347)  the  symptoms  of  irido-cho-  """o 
roiditis,  which,  asl  then  remark^,  is  by  no  means  f--"" 
uncommonly  induced  by  wounds  or  injuries  involving 
the  ciliary  body  or  the  choroid.    The  phenomena  of  By™i><oj»« 
svmpathetic  irritation  of  the  choroid  are  those  of  irido-  £0^1^^. 
cnoroiditis. 

tumours  op  the  choroid. 

Sarcoma  of   the  Choroid,  like  similar  abnormal  Sabooma  : 
growths  in  other  parts  of  the  body,  is  characterized  by  »*•  ehwac- 
a  preponderance  of  cellular  elements,  of  a  stellate,  *«'»'»«•• 
spindle-shaped,  or  roundish  form,  resembling  those  of 
connective-tissue     cells,    and    containing    numerous 
nuclei.    These  cells  differ,  however,  very  materially 
from  those  of  connective  tissue,  in  tiiat  they  are  in- 
capable of  passing  into  the  stage  of  perfect  connective 
tissue.    They  are  prone,  however,  to  combine  with 


•  Ophthaimie  Review^  vol  i.  p.  79. 
t  A  Treatise  on  the  Diseases  of  the  Eye,  by  Soelberg  Wells. 
Third  Edition,  page  611. 

C  C 


u 


386  DISEASES   OF  THE   CHOBOFD. 


j   j  iut«rci*llular  Bubstances,  and  thns  form  a  relatiTc 

\  I  firm  vancular  and  coherent  structure.     In    these  i 


\   \ 


4 


I 

airuphy. 


BiH;ct8  Huroonia  ])re8eut8  a  different  growth  from  ei 

tliclial  t'oriuationH,  and  also  frum  cancer.     In  sarcoii 

we  often  find  the  cellular  elements  not  only  prepond 

onencon-     ri^tinj,',  but  containing   a  quantity  of  dark  pigmei 

tHinpif-        assuming  the  medullary  or  melanotic  form.     This 

nient.  esptKjially  the  ease  when  the  disease  springs  from 

structure  already  containing  much  pigment,  as  is  tl 
case  with  the  choroid. 

Simptomt.  t<ijin  lift  tins.—  Sarcom.aof  the  choroid  commences  as 
slight  elevation  or  patch  in  the  choroid,  which  may  fa 
seen  with  the  ophthalmoHCO|>e ;  the  base  extends,  bb 
at  the  same  time  the  tumour  advances  forwards  upoi 
the  retina,  inducing  chanties  in  its  delicate  strnctun 
so  as  to  rentier  its  nervous  matter  o(>aque.  At  th 
same  time  a  collection  of  fluid  takes  place  oetween  th 
advancing  sarcoma  and  the  opaxjue  retina,  the  latte 
therefore  forming  an  undulating  projection  vibratini 
with  every  movement  of  the  eve,  and  clearly  recog 
nisable  in  the  vitreous  chamber  by  aid  of  the  ophthu 
nio8C4>2>e. 

Ah  a  general  rule,  the  disease  does  not  take  long  tc 
grow,  but  may  W  interrupted  by  periods  of  inactivity 
Ah  the  sarcoma  increases,  involving  more  of  the  choroid 
the  leu 8  and  vitreouH  become  opaque,  preventing  oui 
watching  its  Kubsequent  growth  within  the  eve 
During  the  early  stages  of  the  disease  irido-choroiditii 
most  frequently  complicates  the  other  symptoms,  anc 
at  a  later  period  the  cornea  becomes  hazy  and  ultL 
mately  opa4|ue.  The  intra-ocular  tension  is  mucfa 
increased,  and  the  patient  usually  suffers  intenseli 
from  pain  in  the  eye  and  over  the  corresponding  side 
of  the  head. 

As  the  disease  advances,  staphylomatous  bulging 
may  api>ear  in  the  ciliary  region,  from  degeneration  cu 

AdTanciHl      the  sclerotic    llie  cornea  or  sclerotic  is  perforated, 

ijiai^of        and  the  tumour    protrudes    through    the    opening, 

"****■         presenting  the  appearance  of    sarcoma  as  seen   in 

other   parts  of    tue  body.    It    sometimes  hap])en8y 

however,  that  while  still  intra-ocular,  the  sarcoma 

wnfohv  degenerates  into  a  fatty  mass  and  becomes  atrophietl. 
the  eyeball  at  the  same  time  shrinking  up  to  a  small 
button  over  the  remains  of  the  morbid  growth,  which 
we  have  too  much  reasou  to  fear  will,  sooner  or  later. 
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again  pat  forth  its  latent  energries  and  grow  with 
increased  rapidity.    In  some  few  instances  sarcoma  of 
the  choroid  has  been  known  to  invade  the  sheath  of  Msy  iiiTada 
the  optic  nenre,  and  growing  backwards  has  filled  the  •'^^i^^of 
apex  of  the  orbit  so  as  to  thmst  the  eye  outwards,  nore. 
protruding  it  from  between  the  eyelids,  before  the 
nature  of  the  tumour  behind  could  be  exactly  ascer- 
tained. 

Carcinoma  differs  in  its  anatomical  relations  from  Cabcuiom a: 
sarcoma  in  that  it  consists  of  a  meshwork  or  stroma,  iu 
the  interspaces  being  filled   in  by  groups   of  cells,  ohanetw. 
often  of  a  spindle-shape,  with  fine  processes  as  their 
poles.    The  alveolar  spaces  formed  in  the   stroma 
of  carcinoma  are  readily  seen  on  a  section  of  the 
tumour,  and  slight  pressure  applied  to  the  specimen 
is  sufficient  to  squeeze  out  the  cellular  elements  from 
the  meshwork  in  which  they  are  contained.    These 
cells    often    include    a   large    quantity    of    pigment 
matter. 

Carcinoma  is  most  malignant ;  it  invades  tissues  M«]igDttn\ 
with  little  difficulty,  even  l^ose  as  hard  as  bone,  and 
much  more  a  fibrous  structure  such  as  the  sclerotic. 
The  lymphatic  glands  in  the  neighbourhood  of    a  Glands 
cancerous  growth  are  soon  involved,  and  cachexia  is  a  in^olred. 
prominent  symptom    of  the    disease.     The    patient  C^h*  xia, 
usually  suffers  severely  from  pain  in  the  part  affiected  ^"^ 
by  cancer.     Carcinoma  of  the  choroid  is,  however,  a 
rare  form  of  disease,  but  is  occasionally  met  with  both 
in  the  medullary  and  melanotic  forms. 

Treatment. — In  the  early  stages  of  both  sarcomatous 
and  cancerous  affections  of  the  choroid,  and  before  the  in  ^"^ 
morbid  growth  has  invaded  the  orbit,  we  should  cer-  JJJJJ  [J^ 
tainly  attempt  to  remove  the  disease  bv  excising  the  ^ebaU. 
globe  of  the  eve.     Subsequently,  when  the  tumour  has 
burst  through  the  sclerotic  and  involved  the  parts 
around,  we  are  not  justified  in  attempting  to  remove  it 
with  the  knife.*     We    may  diminish    the    patient's 
suffering  by  means  of  anodynes,  and  the  vapour  of  Later,  r|»> 
chloroform  applied  to  the  surface  of  the  g^wth ;  but  ^^^  P^' 
beyond  attempting  to  relieve  pain,  little  can  be  done. 


•  "A  Practical  Work  on  the  Diseases  of  the  the  Eye,"  by  F. 
Tyrrell,  vol.  ii  p.  165-187:  Dalrymple,  *' Pathology  of  the 
Bye,"  PL  XXXIII.  (letter  presa.) 
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HypercRmiu  of  the  Retina — Retinitis — Hcemorrhag 
Nephritic  Retinitis — Retinitis  pigmentosa — Retini^ 
lis  Apovlectica — Deta ch me n t — Kmholia — Ischmmia 
^Atrophy — Glioma  of  the  retina — Hemeralopia — 
Snow  blindness — Colour  blindness — Hemiopiu — 
Scotom<i — Diseases  of  the  elastic  laminu — Hyj^er^ 
Oimia  of  the  optic  nerve — Apoplexy — Optic  neuntt^ — 
Atrophy  of  the  papilla — Ainolyopi<i — AvMiurosis. 

HYPEBiEMIA   AND  INFLAMMATION. 

Hyperemia  of  the  Retina  may  be  a  transient  affec- 
tion, depending  simply  on  over-exertion  of  the  eye,  or 
npon  a  deranged  state  of  the  stomach.  Under  these 
circamstances  it  passes  away  so  rapidly,  that  it  is  not 
likely  to  attract  tne  attention  of  either  the  sargeon  or 
patient.  Bnt  whatever  the  exciting^canse  of  the  hyper- 
aemia,  should  it  remain  in  force,  indndng  chronic  con- 
gestion of  the  retina,  serious  results  may  follow. 

We  shall  almost  invariably  find  the  retina  more  or 
less  oedematous  in  cases  of  hyperesmia  (Plate  V., 
Pig.  1),  unless  the  congestion  be  of  a  very  transitory- 
nature  :  and  if  congestion  of  the  vessels  and  oedema 
co-exist,  we  may  be  sure  that  the  bounds  of  health  have 
been  passed,  and  that  disease  has  commenced.*  In 
such  cases,  although  the  congestion  and  its  conse- 
quences may  entirely  disappear,  leaving  the  parts  in  a 
normal  state,  still  it  is  always  necessary  to  be  on  our 


*  The  form  of  disease  under  consideration  is  described  by 
tome  authora  as  serons  retinitis. 
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^nard,  remembering  that  the  efixision,  thongH  harmless 
in  itself,  ha^  taken  place  in  a  most  fragile  and  delicate 
tissue,  which  may  readily  be  injured  or  detached  from 
the  choroid. 

Ophthalmoscopic  Appearcmees, — ^I  have  already  ex- 
plained why  the  healthy  retina  of  the  native  of  India  Qnw 
api)ear8  of  a  uniformly  bright  slate  colour  when  ex-  fondu»ot 
amined  with  artificial  light  (p.  35),  except  where  the  S^e.^* ' 
central  artery  and  vein  meander  ^rougn  it.    Conse- 
quently, if  in  the  case  of  a  native,  the  retina  appear  of 
a  crimson  hue,  however  slight  the  tinge  may  be,  we  ^°™°**** 
may    be    certain    that    there    is    something  wrong,  morbid ; 
although  the  changes  which  have  occurred  in  it  may 
not  amount  to  actual  disease.     For  instance,  if  the 
pupil  has  been  dilated  with  atropine,  and  the  patient 
subsequently  exposed  to  the  glare  of  the  sun,  the  ex- 
citation thus  induced  will  cause  temporary  hyper-  denotes 
SBmia  and  redness  of  the  retina.  hyper«im». 

I  may  take  this  occasion  to  observe,  that  it  is  ad- 
visable to  delay  putting  atropine  into  a  patient's  eye,  Cwiiion  •» 
until  just  before  making  an  ophthalmoscopic  inspec-  ^  »*«>?"»•• 
tion ;  and  we  should  never,  after  applying  it,  turn  our 
patient  out  into  the  sun,  telling  him  to  call  again  for 
examination  the  next  day ;  for  it  will  then  be  impossible 
to  judge  if  any  alteration  in  the  vascular  condition  of 
the  retina  is  due  to  the  effects  of  disease,  or  to  the 
excitation  induced  by  over-exposure  to  light.  But 
excluding  exceptional  cases,  the  above  rule  holds  ^ood« 
and  a  tinge  of  red  observed  in  a  native's  retina  indi- 
cates a  departure  from  health. 

What  has  just  been  said  does  not  of  course  apply  to  B^in«>  . 
the   case  of  Europeans ;    nevertheless  among    fair-  j/SSJJ^ 
skinned  races,  the  congested  state  of  the  vessels  of  the  peui. 
retina,  in  cases  of  hypersBmia,  is  generally  apparent,* 
and  should  one  eye  only  be  affected,  a  comparison  of  oomiMra 
its  condition  witn  that  of  the  other  will  generally  *>»•  *^® 
remove  any  doubts  we  may  have  had  as  to  the  nature  ^**' 
of  the  disease.     The  retinal  veins  also,  under  these 
circumstances,  become  more  or  less  turgid,  and  the 
vessels  of  the  choroid,  and  its  epithelial  cells,  are 
clouded  over  by  the  congested  and  oedematous  retina. 
These  changes  are  best  seen  if  only  a  dim  light  is 
thrown  into  the  eye. 

•  "  Maladies  dos  Teuz,^  pftr  L.  A.  Desmaires,  t  iii.  p.  458. 
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Causps. — Hypenemia  may  arise  under  yarioas 
circamstances,  but  in  almost  all  cases  there  is  some 
peculiar  blood  dyscrasia,  which  is  the  latent  cause  of  the 
mischief.  This  may  be  roased  into  activity  by  Tari- 
ous  exciting  causes,  as  for  example,  overwork ;  and 
we  consequently  find  that  instances  of  the  kind  are 
common  among  embroiderers  and  tailors  in  Calcutta. 
These  people  frequently  sit  up  at  night  working  by 
the  light  of  an  oil-lamp,  the  dame  of  which  is  hardlj 
equal  in  brilliancy  to  that  of  a  farthing  rushlight; 
their  general  health  being  at  the  same  time  impaired 
by  malaria,  want  of  fresh  air,  and  low  living. 

The  train  of  morbid  phenomena  commences  with  the 
demand  for  extra  nutrient  material,  caused  by  the  waste 
induced  by  the  overwork  to  which  the  retina  is  exposed ; 
and  though  we  cannot  appreciate  the  changes  tnat  are 
going  on  m  its  nervous  elements,  we  may  judge  accu- 
rately of  their  activity  by  the  congested  appearance  of 
the  vessels.  If  the  exciting  cause  of  the  nypersemia 
continue,  one  of  two  results  follows, — either  the  retina 
becomes  atrophied,  and  the  supply  of  blood  being  no 
longer  required,  the  hypersemia  gradually  ceases,  or 
else,  the  congestion  continuing,  neo-plastic  structures 
are  produced,  which  intermingle  with  the  delicate  ner- 
vous elements  of  the  retina,  and  destroy  its  sensibility. 

Another  source  of  retinal  hyperssmia  is  mechanical 
obstruction,  induced  by  pressure  upon  the  orbital 
vessels  ;  but  I  shall  treat  of  this  form  of  disease  more 
fully  hereafter,  as  well  as  of  congestion  of  the  retina 
induced  by  overstraining  the  eye,  as  observed  in  the 
case  of  hypermetropic  and  myopic  patients. 

A  more  frequent  and  important  cause  of  this  condi- 
tion is  to  be  found  in  the  influence  of  malaria.  This 
may  operate  immediately  through  the  blood,  producing 
changes  in  its  composition,  which  render  it  unfit  for 
the  nourishment  of  the  tissues,  delaying  its  progress 
through  the  capillaries,  and  so  giving  rise  to  local  con- 
gestions; or  else  we  must  suppose  that  the  poison, 
after  entering  the  circulation,  acts  directly  on  the 
sympathetic  nerve,  and  so  on  the  vascular  system. 
We  Know  that  division  of  the  sympathetic  in  the  neck 
induces  hypersamia  of  the  retina,  and  other  parts 
which  the  injured  nerve  supplies.  We  may  readily 
suppose  that  it  is  by  some  such  paralysing  influence 
wmch  the  malarial  poison  exercises  over  tne  sympa- 
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thetic,  that  local  congestions,  such  as  we  are  now  con-  lijaence 
sidering,  are  produced.     However  this  may  be,  there  of  »ymi»- 
can  be  no  doubt  of  the  fact  that  we  frequently  do  J|^^,^ 
meet  with  cases  of  hjpersBmia  of  the  retina  among 
persons  who  have  imbil^  a  large  dose  of  miasmatic 
poison. 

We  often  have  cases  under  treatment,  both  among 
Europeans  and  natives,  which  illustrate  the  effects 
of  these  combined  influences  in   inducing  capillary  CmpSOMrj 
congestion  of  the  retina,  and  the  more  carefully  one  oon«««i»<»  . 
studies  these  cases,  the  plainer  it  becomes  that  the 
capillary  circulation  is  cniefly  affected.     In  many  in- 
stances, the  overwork  which  tne  retina  is  called  on  to 
perform   probably  induces  an  increased  demand  for 
reparative  material,  the  starting-point  of  the  hyper- 
ssmia.     The    congestion    continuing,  the   bounds  of 
health   are  passed,  the  transition   being  marked   by 
effusion  into  the  retina,  and  an  opa<}ue  condition  of  its  (Edema 
nervous  elements.     This  is  a  most  important  point  to  Md  opacity 
bear  in  mind ;  for  when  thase  conditions  are  present  ^  *•*•"•• 
disease  has  commenced,  and  will  surely  progress  to  an 
unfavourable  termination,  unless  stayed  by   appro- 
priate treatment. 

Pain  is  by  no  means  a  characteristic  symptom  of 
hypersBmia  of  the  retina;  the  disease  often  runs  its 
course  from  bepnning  to  end,  the  patient  only  com- 
plaining  from  time  to  time  of  slight  aching  pain  in  the 
eye ;  in  fact,  gradually  increasing  loss  oi  sight  is  the 
only  constant  symptom  present,  and  its  cause,  as  far  Lom  of 
as  i  know,  can  alone  be  determined  by  means  of  the  ^jj*  <^"" 
ophthalmoscope;  the  outer  part  of  the  field  of  vision  is  '     ^' 
usually  first  compromised,  but  ultimately  the  macula 
lutea  loses  its  sensibility. 

I  have  selected  the  following  instance  from  those  Betinal 
which  have  recently  been  in  hospital  as  an  illustration  Jyp*^*™** 
of  the  malarial  form  of  nervous  effusion  and  hyperemia  ^  Z}. 
into  the  retina. 

Case. — Comol,  aged  thirty-five.    This  patient  has  Om. 
been  suffering  from  intermittent  fever  for  the  last  iBiennit. 
three  weeks ;  the  paroxysms  recurring  daily  at  about  *•■*  ^•'* 
eleven  o'clock.    During  the  last  five  days  slie  has  had, 
in  addition,  considerate  pain  in  the  right  side  of  the 
head  (hemicrania),  and  the  sight  of  the  right  eye, 
which  had  previously  been  good,  has  become  very  dim.  Dim  Tidon. 
She  is  stout^  and  with  the  exoqstion  of  these  attacks 
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offerer,  apparently  healthy.  On  examination,  there 
were  no  indications  of  her  liyer  or  spleen  having  been 
affected,  nor  conld  I  discover  evidence  of  hypersBmia 
existing  in  any  of  the  organs  of  the  body,  excepting 
the  retina.  In  the  right  eye,  I  found  the  tension 
normal,  and  the  dioptric  media  healthy,  the  pupil  con- 
tracted, and  only  dilating  after  long  exclusion  from 
light.  The  retina,  including  the  optic  disc,  was  of  a 
rose  colour,  and  the  swollen  and  slightly  hazy  appear- 
ance of  the  retina  induced  by  oodema,  was  well 
marked.  The  sight  of  this  eye  was  considerably  im- 
paired ;  she  could  just  see  to  count  fingers  held  np 
oefore  her  face. 

I  ordered  her  an  emetic,  followed  by  a  full  dose  of 
opium,  and  the  eye  was  carefully  bandaged,  so  as  to 
exclude  the  light  from  it ;  on  the  following  day  arsenic 
and  opium  were  prescribed.  After  a  week*s  treatment 
the  pain  in  the  head  subsided ;  there  was  no  return  of 
the  fever,  and  in  the  course  of  fourteen  days  the  hyper- 
SBmia  of  the  retina  had  disappeared,  and  the  patient's 
vision  was  as  good  as  it  had  ever  been. 

Even  in  mild  cases  of  hyperemia,  we  thall  invariably 
find  that  some  amount  ot  serous  effusion  has  taken 
place  into  the  retina,  which  causes  it  to  appear  soft 
and  swollen ;  but  unless  it  becomes  decidedly  opaque, 
the  effused  serum  may  be  rapidly  absorbed,  and  the 
parts  return  to  their  normal  condition. 

It  may^  perhaps  appear  that  I  have  dwelt  too  long 
upon  this  subject ;  my  reasons  for  doing  so  are,  thiS 
hyperasmia  is  of  common  ocourrence,  and  is  likely  to 
be  overlooked.  Moreover,  elementary  and  apparently 
unimportant  changes  in  the  retina,  and  other  tissues 
of  the  body,  are  those  which  it  behoves  us  to  study 
most  minutely,  for  here  is  the  point  of  departure  for 
more  serious  disease,  and  here  we  may  most  success- 
fully oppose  it.  A  case  of  retinitis,  like  that  of  inflanoi- 
mation  of  the  lungs  or  liver,  must  unavoidably  attract 
the  notice  of  the  most  superficial  observer,  whereas 
local  congestions  such  as  1  have  been  describing  are 
very  apt  to  escape  our  notice.  But  I  am  b^  no  means 
sure,  tnat  instances  of  this  description  which  1  have 
here  given  and  treated  over  and  over  again  for  the  last 
fifteen  years  in  Bengal,  are  not  many  of  them  cases 
such  as  Dr.  Clifford  Allbutt  in  his  admirable  work  on 
the  ophthalmoscope,  in  diseases  of  the  nervous  system, 
designates  as  "  IschsBmia  of  the  disc."    To  my  mina 
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it  is  quite  certain  tliat  nameroiis  cases  described  by 
various  authors  as  instances  of  optic  neuritis,  have 
had  nothing  whatever  to  do  with  inflammation  of  the 
optic  nerve.  There  is  much  in  a  name,  and  in  no 
department  of  art,  have  worse  effects  followed  a 
faulty  nomenclature,  than  in  medicine  and  surgery. 

Treatment. — It  only  remains  for  me  to  say  a  few  Trtaiwtnt, 
words  on  the  treatment  of  hypersBmia  of  the  retina. 

The  disease  may  generally  oe  prevented  from  run-  Look  to  the 
ning  on  to  the  destruction  or  the  eye,  if  observed  in  its  c»u»e. 
early  stages ;  but  in  order  to  succeed  in  arresting  it, 
we  must  endeavour  to  form  an  accurate  opinion  of  the 
constitutional  dyscrasia  which  is  usually  the  primary  Correct  tba 
cause  of  the  affection,  and  apply  our  remedies  accord-  djicr««*. 
ingly.    The  next  point  we  should  bear  in  mind  is, 
that  as  light  is  a  certain  and  constant  stimulant  of 
the  retina,  it  must  be  excluded  from  the  eye  when  in 
a  state  of  irritation.    If  the  patient  be  suffering  from 
the  effects  of  malaria,  tonics  and  arsenic  should  be  Tonics, 
administered;    occasional  doses  of  quinine  may  be 
useful,  if  there  is  actual  ague ;  or  an  emetic,  followed 
by  a  full  dose  of  opium  at  bedtime,  and  a  mixture 
containing  arsenic  and  aconite.  Anaiiio. 

There  is  no  question  as  to  the  great  importance  of 
overcoming  the  hypersemia  of  the  retina  as  soon  as 
possible;  and  the  above  remedies,  according  to  my 
experience,  together  with  change  of  air,  if  practicable,  Chuga  of 
will  be  found  the  most  valuable  means  we  possess  for  ■*'• 
this  purpose.  The  arsenic,  however,  should  be  con- 
tinued for  some  time  after  the  actual  disease  has  dis- 
appeared ;  for  the  malarial  poison  sometimes  works  in 
so  insidious  a  manner,  that  it  is  impossible  to  detect 
its  presence  in  the  system.  Nevertheless,  its  influence 
is  hardly  less  detrimental  than  when  present  in  its 
more  developed  form. 

Parenchymatous  Retinitis  occurs  among  people  of  inLAmcA- 
all  ages  and  classes  ;  it  may  arise  from  the  effects  of  JJ^J 
an  injury,  or  from  idiopathic  causes  If  the  retina  be 
primarily  affected,  the  inflammatory  action  may  be 
confined  to  that  part ;  but  as  a  general  rule,  in  severe 
cases,  the  choroid  becomes  also  implicated  in  the 
disease ;  both  eyes  are  often  involved.* 


*  "  Lectures  on  the  Theory  and  Practioe  of  the  Ophthalxao- 
scope."    By  H.  Wilson,  P.B.C.S.    DabUn,  1868. 
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Symptoms. — Retinitis  generally  commences  with  a 
tlirobbingy  aching  pain  m  the  eyeball  and  temple;* 
after  a  few  days  tne  pain  increases,  and  is  often  Tery 
severe  indeed ;  the  patient  also  suffers  from  intolerance 
of  light  and  the  appearance  of  flashes  of  light  in  the 
field  of  vision,  and  from  lachrymation.  From  the  com- 
mencement of  the  attack  he  complains  of  more  or  less 
dimness  of  vision  ;  the  loss  of  sight,  however,  def>eiLds 
much  upon  the  portion  of  the  retina  involved  :  if  the 
inflammation  be  confined  to  its  periphery,  there  will  be 
less  impairment  of  vision  than  if  the  region  of  the 
yellow  spot  is  implicated.  The  tension  of  the  eyeball 
IS  generally  slightly  increased.  The  dioptric  media  re- 
main transparent  throughout  the  early  stages  of  un- 
complicated retinitis  ;  but  in  chronic  cases,  or  when  the 
choroid  is  affected,  the  lens  and  vitreous  become  hazy. 
The  vessels  of  the  sclerotic  and  conjunctiva  are  nsnallj 
congested,  especially  in  traumatic  retinitis. 

1  need  hardly  say,  that  the  above  symptoms  are  in- 
sufficient for  tne  purpose  of  diagnosis,  and  we  mnst 
have  recourse  to  the  ophthalmoscope ;  but  it  will  some- 
times req[uire  dexterity  on  our  part  to  obtain  a  satis- 
factory view  of  the  inflamed  retina,  on  account  of  the 
inabihty  of  the  patient  to  bear  the  light. 

In  acute  parenchymatous  retinitis  the  fundus  of  the 
eye,  including  the  optic  disc,  is  of  an  uniform  scarlet 
colour,  unless  hcemorrhage  or  neoplastic  formations 
have  formed  in  its  structure.  Tne  vessels  of  the 
papilla  are  deeply  congested — so  much  so  that  the 
disc  cannot  be  aistinguished  from  the  retina ;  its  posi- 
tion can  only  be  determined  by  the  point  of  entrance 
and  exit  of  the  large  vessels,  llie  central  artery  of 
the  retina  is  usually  of  normal  calibre,  but  the  veins 
are  sometimes  remarkably  tortuous,  and  very  much 
congested ;  they  may  appear  to  coil  round,  so  that 
at  one  turn  of  the  spiral  it  seems  to  be  larger  than  at 
another.  (Plate  V.  Pig.  3.)  A  venous  pulse  may  gene- 
rally be  observed  in  these  enlarged  vessels.  In  most 
cases  extravasations  of  blood  of  various  shapes  and  sizes 
are  seen  scattered  over  the  retina.  The  retina  itself 
is  hazy,  swollen,  and  oedematous ;  and  if  carefully  ^c- 
amined,  faint  whitish  streaks  may  be  seen  radiating  in 


•  *'  Mttladies  des  Teiiz,"  par  L.  A.  Desmarres,  t  iii  p.  449. 
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all  directions  from  the  situation  of  the  optic  disc 
toiivards  the  ora  serrata.    These  are  formea  by  the 
nervons  layers  of  the  retina  becoming  puckered,  in 
consequence  of  the  effusion  which  tends  to  dra^  it  White 
from  its  attachments ;  in  the  same  way  as  a  cushion,  ®'**"°«"- 
inflated  with  air,  becomes  wrinkled  from  the  point  at 
which  pressure  is  made  upon  it  with  the  finger.  These 
markings  upon  the  retina  are,  however,  very  faint,  and 
it  is  not  essential  to    see  them  for  the  purpose  of 
diagnosis,  as  the  disease  may  be  at  once  identified  by 
the  fi^eneral  appearance  of  the  fundus  of  the  eye. 
Patches  of  neo-plastic  formation   of  various    sizes, 
sometimes  only  small  greyish- white  dots,  at  other 
times  larger  spots,  are  frequently  to  be  seen  in  the 
congested  retina.   If  the  inflammatory  action  is  severe, 
the  choroid  becomes  involved  in  most  cases ;  but  as 
the  epithelium  of  the  elastic  lamina  is  entirely  con-  ifatiTeMid 
cealea  by  the  inflamed  retina,  the  fundus  of  the  native's  Baropera 
eye  appears  of  preciseljr  the  same  colour  as  the  Euro-  •y**  •^•* 
pean*s,  when  affected  with  retinitis. 

Prognosis  and  Results, — This  disease  may  terminate  J*™**"** 
in  resolution,  or  the  inflammatory  action  may  become        * 
chronic ;  but  even  then  the  retina  ma^  again  assume  a 
healthy  appearance,  provided  that  neither  in  the  acute 
nor  chronic  form  of  tne  disease  permanent  damage  has 
been  done  to  its  structure. 

Among  the  accidents  which  may  thus  interfere  with 
a  favourable  termination,  haemorrhage  is  the  most  H«mor- 
common.     Extravasation  of  blood  may  occur  at  any  "^^M*- 
stage  of  the  disease,  and  though  the  blood  may  become 
absorbed,  still  the  delicate  nervous  tissue  is  generally 
more  or  less  damaged.    Detachment   of  the  retina 
may  be  the  direct  result  of  retinitis,  or  the  coats  of  the 
retmal  blood-vessels  may  become  thickened,  so  that  Solerocii 
the  stream  of  blood  passing  through  them  is  much  o'^*""**** 
diminished,  and  they  appear  like  whitish  bands  with  a 
central  red  streak  of  olood ;  the  supply  of  nutrient 
material  to  the  nervous  structure  being  thus  greatly 
reduced,  the  retina  is  apt  to  become  atrophied,  or 
undergo  other  degenerative  changes. 

Neo-plastic  formations  are  common  in  retinitis,  and  Neo-plMtio 
if  they  become  organized,  the  functions  of  the  retina  fonn»t>on*» 
are,  of  course,  destroyed  in  the  situation  of  the  newly- 
formed  tissue,  a  scotoma  or  dark  spot  in  the  field  of 
vision  remaining,  although  the  inflammatory  action 
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snbsides,  and  the  other  portions  of  the  retina  return 
to  their  normal  condition.  Laf^lj,  snppniation  maj 
occnr  as  a  consequence  of  inflammation.  The  onlj 
cases,  however,  in  which  I  have  seen  this  accident 
happen,  have  been  those  in  which  the  retina  has 
been  kept  in  a  state  of  irritation  bj  a  foreign  bodj, 
such  as  a  dislocated  lens  moving  abont  over  its  snrfiuse, 
or  in  traumatic  cases. 

If,  after  acnte  retinitis,  resolution  should  fortunately 
occur  before  irreparable  damage  has  been  done  to  the 
retina,  we  notice  that  the  appearances  above  described 
gradually  disappear,  the  redness  of  the  fundus  of  the 
eye  subsides,  and  the  vessels  return  to  their  normal 
calibre ;  the  pain  and  intolerance  of  light  grow  less, 
and  ultimately  the  patient  regains  his  vision,  which 
may  in  time  become  almost  as  perfect  as  it  was  before 
the  attack.  So  favourable  a  result  as  this,  however*  is 
seldom  met  with  in  practice,  the  more  so,  if  the  region 
of  the  yellow  spot  has  been  involved  in  the  inflamma* 
tory  action,  and  neo-plastic  formations  have  grown  in 
this  situation.  In  some  rare  cases  after  an  attack  of 
retinitis,  all  objects  appear  smaller  to  the  patient  than 
thev  actually  are.  This  condition  is  called  micropsia, 
and  is  due  to  the  rods  and  cones  of  the  retina  having 
become  deranged  by  means  of  the  inflammatory  pro- 
cess. Under  these  circumstances,  a  person  if  attenipt- 
ing  to  copy  flg^res  will  always  make  them  smaller 
than  they  really  are.  A  man  afl^'ctcKi  in  this  way  is 
quite  unfit  for  military  service,  and  I  have  had  more 
than  once  to  invalid  men  sufiering  from  micropsia, 
following  an  attack  of  parenchymatous  retinitis. 

Treatment, — Since,  with  the  exception  of  traumatic 
cases,  retinitis  almost  always  de])ends  upon  consti- 
tutional dyscrasia,  induced  by  malaria,  or  some  snch 
poisonous  influence  acting  on  the  blood,  our  efforts 
must  be  primarily  directed  towards  eradicating  these 
deleterious  agents  from  the  system,  and  we  shful  then 
have  to  decide  on  the  special  line  of  treatment  which 
may  be  most  appropriate  in  the  case  before  us. 

If  our  patient  is  a  weakly  subject,  who  has  suffered 
from  frequent  attacks  of  fever,  we  should  order  both 
eyes  to  be  kept  carefully  closed  with  light  pads  of  cotton 
wool,  the  jMitient  being  allowed  to  take  exercise  morning 
and  evening.  If  he  is  suffering  from  great  pain  in  the 
eye,  it  will  be  most  effectually  relieved  by  the  injection 
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of  a  solution  of  morplda  beneath  the  skin  of  the  temple.  Morptdik 
A  hhang*  poultice  often  tends  to  ease  the  pain,  and 
poppy -head  fomentations  are  frequently  most  soothing. 

Snould  the  eyeball  feel  at  all  tense,  the  cornea  may 
be  punctured  and  the  aqueous  humour  drawn  off.  We  Dm^  off 
need  never  hesitate  to  pursue  this  plan  of  treatment  aqoeoiu. 
if  there  be  any  intra-ocular  pressure,  and  I  have  never 
seen  any  harm  arise  from  it,  provided  care  be  taken  to 
prevent  the  aqueous  from  escaping  in  a  gush.  If  this 
occurs,  the  congested  retinal  vessels  will  be  in  danger 
of  giving  way,  and  extensive  haemorrhage  may  take 
place  into  the  vitreous  chamber. 

If  the  patient's  tongue  is  coated,  and  he  complains 
of  want  of  appetite,  it  will  be  well  to  order  him  a  few 
doses  of  hyd.  c.  creta,  with  quinine  and  soda.    A  warm  xitentivM. 
bath  at  bedtime  will  tend  to  relieve  any  febrile  symp-  v^«nn 
toms,  if  they  should  happen  to  exist.   It  is  often  neces-  bfttlu. 
sary  to  administer  bark  and  ammonia,  together  with  stimaknt«. 
alteratives,  from  the  commencement  of  the  attack,  and 
the  patient  should  be  allowed  a  generous  diet,  and 
every  available  means  be  taken  to  improve  his  general 
health.    I  do  not  think  blisters  are  of  much  use  in  this 
dass  of  cases. 

Supposing  our  patient  be  a  full-blooded  individual.  Lowering 
and  that  his  pulse  mdicates  a  general  irritation,  a  saline  '•"*•<»'•■• 
purgative  should  be  given,  and  three  leeches  applied  to 
nis  temple  in  the  morning,  and  the  same  number  in  the  porgmtiTet. 
evening,  fomenting  the  parts  well  after  each  application.  Leechat. 
llie  purgative  wiU  probably  require  to  be  repeated  in 
forty-eignt  hours,  and  bicarbonate  of  potash  and  iodide 
of  potassium  should  be  administered  m  ten-grain  doses 
three  times  a  day,  low  diet  being  at  the  same  time  Low  ditt. 
enforced.     If  the  symptoms  do  not  abate  under  this 
treatment,  we  may  apply  more  leeches ;  together  with 
the  subcutaneous  injection  of  morphia,  poppy-head 
fomentations,  and  absolute  rest  of  body  and  mind. 

Syphilitic  Betinitis. — ^The  presence  of  this  form  of  Stfmilitio 
inflammation  of  the  retina  is  determined  more  from  the  *■■»*«•. 
previous  history  of  the  case  than  from  characteristic 
symptoms ;  it  is  not  in  fact  recoffnisable  so  much  from 
peculiar  appearances  presented  by  the  retina  as  fh>m 
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Tl-  atei  IT  >i:d«»aArr}  :t  I'cjt  :b'.r:iii  aad  ir«w  In 
•:b'.r.i:.  -*;:«ier  'iir;?*  rLr:Tiz-.-*tAii'!e?.  w*  tt':tioe  that 
tar  zi^r=jirjz  -ri^lU  brtxm*;  }u»ac«**i  zz*zo  snalL  intiiiMrt, 
pr-rarr-'uir.  •^bea  •iiin:iz*»ii  "rT  •Jii*  :pc.tiiAlzzy:<(ico{>Cr 
thf?  ar  ^..nanzi.K  ot  jTrrVj?;!  -i-r  -iirk  d-:ti  an<i  {wtcbes. 
A*  'jc^  *amf*  rimij.  in  .'i  iiJtr^:iiKi..'e  or  thrse  changes 
in    ihr  ■-•horr.i.i.  the  Titrvvci'-  izi'i«*ri»:«r«  'ie^cermtioa  ; 

th*"..-  -hr  i-iin^  thi*  .-»=■•  ir_i  rrini  onr  view,  and  mhier- 
ii.-  thr  TCirii-ri  r-.i-^  ■"-•n  m  the  optic  'iLso  and  parts 
ar .uE.'i  K»m»:what  or-^curij. 

^rpnili'ii:  retinitis  iMmnrn^res  whh  hjperaemia  of 
tfc-i  ---ic   aci   Trrn'vTiA   oot^v^tion   ot   the   nrtina.    the 
artrrir^  r,«irz  diminLsh-r^i  in  calibre.     The  course  of 
thr:  retinal  r^ssei.-  in  markrri  bv  a  jrrejish  dim  dae  to 
fti'lrrovl--  of  the  coaLrttivr  rl-^'Tie  element 3,  particnlariy 
of  the   vertical  tmbecular  tibres.     Ihi^  erejish  tUm 
frri^irnrlv  appears  ^>  run  along  the  outside  of  the 
Te>K«sU,  sm  ob^ervetl  with  the  ophthalmoacopie.  forming 
an  it  were  a  casing  of  neo-pla^tic  tisane  rt:>und  thrso 
Ta.-,cn]ar  canal  a,  the  film  l«=-ing  mo«t  marked  along  the 
wall  of  the  vessel  and  gradually  shading  off  into  the 
health V  retina.      The  ofitic  disc  i^  swollen  and  hazj, 
the  hazinesfl  extending  bevond  its  circumference  to  a 
Tariabie  diirtance  over  the  retina.    This  gre^'ish  fil»n 
on  the  retina  is  seldom  uniform ;  but  as  in  syphilitie 
kf^-ratitirf,  so  in  retinitis,  one  part  of  the  affected  struc- 
ture  is  uHuallj   more   hazy  than  another.     This  is 
ofU.*n  {larticularly  the  case   near  the  axi^  of  vision, 
where  f>mall  pnnctiform  opacities  of  the  retina   are 
notir;^;<l  in  sypnilitic  inflammation  of  this  structare : 
and  these  opaque  spots  undergo  rapid  changes  often 
disappearing  in  the  cour^  of  a  few  days. 

If  the  abnormal  action  continues  unchecked,  further 
changes  in  the  retina  become  developed,  for  as  the 
BcU'rosis  advances  the  tissue  involved  becomes  dense 
and  opa<|Uc,  and  the  nerve  structure  of  the  retina  is 
not  only  destroyed,  but  it  leads  to  occlusion  of  its  blood- 
veHsels ;  the  neo-plastic  formations  become  organized,  a 
white  glistening  patch  appearing  in  the  place  of  the 
orip^ufiWy  inflamed  tissue.  These  changes  may  nm 
their  course  in  a  particular  spot,  and  yet  uie  remainder 
of  the  retina  present  no  abnormal  appearance  what- 
erer.    Perhaps  the  vessels  passing  to  and  from  the 
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inflamed  patch  may  be  slightly  congested,  bat  this  is 

by  no  means  a  constant  appearance ;  and  the  blood-    * 

vessels  can  seldom  be  tracea  oeyond  the  inflamed  spot, 

as  the  tissue  in  the  act  of  becommg  organized,  contracts 

and  obliterates  them.     So  far  as  my  experience  goes,  ^*"®^o». 

hsemorrhage  is  not  of  common  occurrence  in  this  form  TOmmon^ 

of  disease. 

Syphilitic  retinitis,  as  I  have  above  remarked,  Sjniptoins. 
is  m  many  cases  preceded  by  iritis,  and  irido- 
choroidit^,  so  that  we  mav  expect  to  meet  with 
evidence  of  pre-existing  mischief  in  these  structures ; 
nevertheless,  this  is  not  always  the  case,  for  instances 
undoubtedly  occur  in  which  constitutional  syphilis 
being  present,  the  poison  selects  the  retina  as  the  first 
structure  for  attacx.  Under  any  circumstances  syphi- 
litic retinitis  having  commenced,  the  patient  complains  DimnaMof 
principally  of  impairment  of  vision,  it  may  be  in  one  ^**^°*** 
or  both  eyes ;  the  diminution  of  sight  may  be  sudden 
or  may  creep  on  very  slowly ;  it  not  uncommonly  has 
periods  of  amendment,  and  then  becomes  worse  than 
ever  again.  The  field  of  vision  presents  spots  of  Vimal  field 
almost  total  blindness,  other  parts  being  comparatively  ^S^Sf 
normal ;  this  is  evidently  dependent  upon  the  disposi- 
tion of  the  diseased  action  to  afl^ect  one  part  of  the 
nervous  tissue  of  the  retina  at  one  time,  and  in  one 
spot,  more  intensely  than  at  another,  thus  altering  the 
state  of  the  visual  field  from  time  to  time.  Of  coarse 
when  sclerosis  of  any  one  part  of  the  retina  has  been 
completely  established,  the  nervous  and  vascular  tissues 
being  destroyed,  this  spot  remains  as  a  black  patch  in 
the  visual  field.  The  dimness  of  sight  is  m  most 
instances  increased,  by  the  changes  already  noticed  as 
common  in  the  vitreous  in  cases  of  this  kind. 

Prognosis. — The  prognosis  of  this  form  of  retinitis  prognotii, 
depends  very  much  upon  the  stage  of  the  disease  when 
first  brought  under  our  observation.  If  we  discover  no 
great  changes  in  the  retina  or  choroid  our  prognosis 
may  be  favourable,  even  to  the  hope  of  restoring  sight. 
But  the  disease  being  a  constitutional  one  is  apt  to 
recur,  and  we  must  caution  our  patient  accordmgly, 
impressing  on  him  the  necessity  oi  applying  to  us  the 
instant  he  discovers  any  retrogression  in  his  power  of 
sight.  When  once  dense  opaque  patches  have  formed 
in  the  retina  I  need  hardly  say  we  can  entertain  no 
hope  of  the  corresponding  portion  of  the  retina  re- 
gaining its  functions. 
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Treaim^nL — I  would  refer  the  reader  to  the  remarks 
I  hare  already  made,  regarding  the  treatment  of 
Bvphilitic  iriti3;  a  loDg  continaed  and  carefbllj 
manaiired  course  cf  mercDrv  is,  I  am  convinced,  the 
correct  treatment  for  cases  of  this  description.  Uka 
most  other  practitioners  I  have  had  my  seasona  ol 
doubt  as  to  the  necef^ity  for  administering  mereniT 
for  the  relief  of  syphilis,  and  althuusrh  I  still  beliere  it 
is  imfK:>ssible  in  all  cases  to  cure  syphilis,  nrrrfthrlri 
I  am  equally  sure  we  may  generally  dectroj  the 
manifeiit  effect  of  syphilis  on  the  tissues  of  the  body* 
by  means  of  mercury,  and  in  few  instances  are  t£e 
curatiye  effects  of  this  drug  more  marked  than  in 
cases  of  syphilitic  retinitis.  * 

Inherited  Syphilitic  Ketinitis  generaUy  comes  cm 
in  infancy,  and,  unfortunately,  there  are  no  external 
symptoms  to  mark  the  progress,  or  even  the  exiBtenoe» 
of  this  formidable  disease  ;  and  it  is  only  as  the  child 
grows  older  that  his  vision  is  discovered  to  be  defective.* 
He  is  then  perhaps  supposed  to  be  short-sighted,  or  to 
have  some  affection  of  the  eyes  depending  on  dentition, 
which  it  is  hoped  he  will  outgrow ;  whereas  the  diaeassb 
if  its  real  nature  were  recognised  and  mdicionsbf 
treated,  might  very  possibly  be  alleviated,  and  the 
sight  saved.  The  importance  of  making  an  ophthal- 
moscopic examination,  in  the  case  of  imperfect  Tiaioii 
among  young  children,  cannot  be  too  strongly  en- 
forced. Should  patches  of  syphilitic  inflammation 
exist  in  the  eye,  we  must  at  once  resort  to  the  treat- 
ment I  have  recommended  in  cases  of  similar  affections 
of  the  iris — namely,  mercurial  inunction,  together  with 
tonics  or  alteratives,  as  may  seem  most  necessary. 

Effusion  of  Blood  into  the  Betina  has  been  ob- 
served after  injurie.<i,  through  concussion,  or  direct 
wounds ;  or  in  the  course  of  those  changes  which  tend 
to  impede  the  passage  of  blood  through  the  optic  disc 
(as  glaucoma,  inflammation  of  the  optic  disc,  and  the 
adjoining  retina),  or  through  the  orbit,  especially  when 
the  cause  is  situated  close  behind  the  eyeoall,  or  at  the 
fissura  orbitalis  superior.  Sudden  closure  of  the  jugular 
veins  on  both  sides  has  occasioned  haemorrhage  into 


*  J.  HntchinsoD  on  ^Syphilitic  Diseases  of  the  £yc   uid 
''  p.  180. 
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the  retina  or  eff  asion  of  blood  maj  occur  in  the  course 
of  changes  within  the  eye  (as  tomonrs,  retinitis, 
myopia),  which  give  rise  to  hypersemia  of  the  retina 
and  choroid,  with  atrophy .• 

Extravasation  of  blood,  as  a  resnlt  of  retinitis,  or  OoenpiM 
mechanical  congestion  of  the  vessels,  generally  takes  ^«  deeper 
place  in  the  deeper  layers  of  the  retina.  'Die  hemorrhage  *^^^^' 
IS  not  usually  very  extensive,  nor  does  it  always  appear 
to  injure  the  nervous  tissue ;  a  patient  may  regain  his 
eyesight  Derfectlv  after  the  inflammatory  process  has 
passed  o^  and  the  blood  has  become  absoroed.f    But 
as  I  have  before  observed,  if  the  hasmorrhage,  whether 
from  inflammation  or  any  other  cause,  has  Been  exten-  If  large  or 
sive,  and  has  occurred  in  the  substance  of  the  retina,  S^^J^ 
either  in  or  near  the  macula  lutea,  our  prognosis,  as  to  nght. 
the  patient*s  ultimate  recovery,  must  be  guarded. 

It  is  hardly  possible  to  mistake  extravasated  blood 
in  the  retina  for  any  other  condition  of  the  parts.     If 
examined  soon  after  the  hsemorrhage  has  occurred,  its  Appewmnce 
colour  is  quite  characteristic.   Subsequently  this  alters,  ofdota. 
and  the  hsemorrhagic  effusions  become  darker,  and  are 
broken  up  into  smail  patches.    The  larger  extravasa- 
tions gradually  soften  down,  and  are  converted  into  a  lj*» 
yellowish  fatty  substance,  which  may  ultimately  be-     •"'•••. 
come  absorbed. 

The  depth  at  which  the  clots  of  blood  are  situated  in 
the  retina  may  be  determined  by  the  position  they  hold 
with  regard  to  its  vessels :  the  extravasation,  if  anterior, 
will  of  course  hide  the  vessels ;  but  if  posterior,  the  cen- 
tral artery  or  some  of  its  branches,  can  be  traced  in  front  Miero- 
of  the  clot.  Virchow  describes  these  spots  of  extrava-  SSlnmSi. 
sated  blood  as  being  precisely  similar  to  those  noticed 
in  the  brain.  He  says : — "  The  corpuscles  within  the 
mass  may  be  either  completely  unchanged,  or  partly 
studded  with  fine  granules.  In  the  interior  of  these 
red  masses,  as  well  as  at  their  circumference,  may  be 
seen  fat  corpuscles  and  conglomerate  granules,  that 
are  either  collected  into  firmly  cohering  masses,  or 
sometimes  appear  united  into  a  network.    The  retinal 


•  C.  Bader  on  "Diseases  of  the  Beiinai"  Chi^'i  BoipikU  He- 
ports^  vol.  xii.  p.  602. 

t  Dr.  PagoDstecher's  Report  of  the  Wiesbaden  Eye  Infirmary : 
Ophthalmic  Review^  vol.  i  p.  196. 
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elements  themselves,  in  this  condition,  appeared  either 
wholly  unchanged,  or  the  granular  layer  and  the  gan- 
glion cells  somewhat  opaque ;  the  latter,  althooffli  not 
enlarged,  presenting  a  more  granular  and  yeilowiah 
aspect  than  natural,  over  which  the  bacillaiy  layer 
was  not  easily  discernible.  Also,  the  capillaries  of 
the  retinal  vessels,  which  often  form  an  interwoven 
net,  showed  changes  l)oth  in  their  walls  and  ihear 
channels ;  the  former,  in  retained  permeability  of  the 
vessels,  being  sometimes  thickly  set  with  fat  grannies ; 
the  latter  occluded  by  capillary  obstructions  (embolia).* 

Nephritic  Retinitis. — Stellwag  von  Carion  remarks 
that  this  form  of  disease  is  characterized  by  collections 
of  a  cloudy  substance  in  the  posterior  half  of  the  retina, 
which  suDsequently  unite  to  a  large  pBitch,  forming^ 
a  prominence  around  the  optic  papilla.  This  is  accom- 
panied by  numerous  haemorrhagic  extravasations,  great 
local  congestion,  and  decrease  of  vision.  In  fact,  this 
form  of  retinitis  is  accompanied  by  sclerosis  of  the  con- 
nective tissue  of  the  retina  and  fatty  defeneration  of  its 
nerve  elements,  with  effusion  of  blood  mto  the  part ;  it 
has  been  described  as  occurring  in  cases  of  albuminnria't' 
and  disease  of  the  kidneys.  Pathological  changes  of  the 
kind  are  not,  however,  confined  to  cases  of  Briffht's 
disease;  the  peculiar  dyscrasia  induced  by  m^aria 
may  produce  the  same  result,  and  I  would  warn  the 
medical  practitioner  from  coming  to  the  conclnsion 
that  because  he  discovers  evidence  of  retinitis  albumi- 
nuria in  a  patient*s  eye,  that  the  individual  is  there- 
fore suffering  from  Bright*B  disease.  Surgeons  prac- 
tising in  the  tropics  very  well  know  how  often  chronic 
albuminuria  is  met  witn,  which  is  quite  curable,  and 
does  not  in  any  way  depend  on  Bnght's  disease.  I 
have  watched  instances  of  the  so-called  retinitis  albu- 
minuria for  some  years  past,  and  always  considered 
them  analogous  to  the  fatty  degeneration  of  the  mns- 
cular  or  secreting  organs  of  the  body,  which  we  some- 
times notice  in  persons  exposed  to  malarious  influences ; 
and  which  may  run  their  course  either  with  or  without 
the  presence  of  albumen  in  the  urine ;  sugar,  in  fact, 
often  takes  the  place  of  albumen  in  the  urine  under 


^ 


*  Carter's  Zander,  p.  146. 
t  "  Atlas  d*OphtbalmoBCopie,'*  par  Dr.  Liebreich,  p.  S6. 
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tliese  ciTcamstances.  We  also  meet  with  a  similar 
morbid  condition  of  the  retina  in  alcoholic  poisoning, 
the  alteration  being  brought  about,  no  doubt,  in  the 
same  way  in  each  case — namely,  by  changes  in  the 
blood  ana  the  walls  of  the  capillaries,  which  render  the  WsOb  of 
former  unfit  to  supply  healthy  nutrient  material  to  the  JuJjJS 
tissues,  and  the  latter  calculated  to  hinder  osmosis,  and 
to  impair  still  farther  the  nutrition  of  the  parts  around 
them,  so  that  disease  of  the  retina  is  the  result. 

Mr.  Hulke  states  that  sclerosis  and  fatty  degene-  Degenen- 
ration  thus  induced  take  place    in  the  connective-  ^J5iT»~°^ 
tissue  elements  of  the  retma  (glioma).*    But  this  tiatoa; 
dejQ^enerated  tissue  is    not    the  onl^r  source  of  the 
glistening  white  spots  seen  in  the  retina  affected  with 
this  form  of  disease ;  they  partly  arise  from  the  dis- 
integration of  the  eztravasated  blood,  and  also  from  m^  of 
fatty  changes  taking  place  in  the  fibrillated  coa^^la  Jj^^f*" 
formed  from  the  liquor  sangninis  which  is  effused  mto  blood  sad 
the  part.    The  larger  vessels  of  the  retina  are  seldom  ■«"»• 
involved ;  it  is  the  capillaries  which  are  diseased,  their 
walls  being  thickenea  by  amyloid  deposits.    The  cir- 
culation of  blood  is  retarded  through  these  narrowed 
vessels,  and  effusion  of  serum  takes  place  into  the 
structures  around.    But  more  than  tnis:   many  of 
these  diseased  vessels  give  way,   and  small  hsemor- 
rhagic  spots  occur  in  the  retina.     Changes  have  also 
been  noticed  in  the  vitreous  in  cases  of  nenro-retinitis; 
it  is  apt  to  become  hazy  and  granular;  blood-oorpuscles 
and  small  coagula  from  the  retina  have  also  beien  dis- 
covered in  it. 

8yrn/ptom8, — ^The  patient  seldom  if  ever  complains  Sgrnptowu. 
of  pain  in  the  eyes  (both  are  commonly  affectea),  but 
he  notices  dimness  of  vision,  usually  coming  on  gra-  Dimness 
dually.    The    impairment    of    sight,    however,    pro-  ?'  ^>"<*n 
gresses,    though    it    may  be    much    more    strongly  "»*"•"**«• 
marked  in  one  part  of  the  field  of  vision  than  in 
another,  and  ultimately  the  patient  may  be  able  to 
recognise  only  the  largest-sized  print.    In  the  early 
stages  of  ihe  disease  he  may  complain  of  hyperme-  Hyper- 
tropia,  the  diseased  retina  bulging  forwards  into  the  necropit. 
vitreous  chamber,  and  therefore  lying  within  the  focal 


*  Hnlke  on  Neuro-Betinitis :    Cphikaimle   BotpikU   neportt, 
vol.  V.  p.  17. 
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distance  of  the  ere.  (See  Hypermetrapta.)  Should  tlie 
disease  be  connected  with  nephritis,  we  shall  of  oourae 
find  albumen  in  the  water;  symptoms  of  derangement 
of  the  digestive  organs  will  be  present,  and  in  the 
majority  of  instances  hjpertrophj  and  dilatation  of 
the  left  ventricle  exist ;  but,  as  I  have  before  obsenred. 
I  feel  convinced  this  so-called  nephritic  retinitis  maj 
run  its  course  without  evidence  of  kidney  di^iease. 

It  would  be  almost  impossible  from  an  ophthalmo* 
scopic  examination,  to  distinguish  between  the  earlj 
stages  of  nephritic  retinitis  and  the  premonitoiy 
stages  of  other  forms  of  indammation  of  the  retina. 
There  is  the  same  swollen  cedematous  and  hazy  optio 
disc ;  its  outline  is  indistinct,  being  covered  in  by  fli^t 
bluish-grey  serous  infiltration.  'Fhe  vessels  are  in* 
volved  in  this  cloud.  After  a  time,  however,  the 
appearances  change,  and  there  is  distinct  evidence  of 
great  venous  congestion  ;  the  cloud  over  the  optic  diao 
becomes  denser,  and  extends  far  over  the  retina ;  in  it 
faint  whitish  striic  are  observable  due  to  sclerosis  of  the 
connective  tissue  (Fig.  2,  Plate  V.).  Spots  of  extrar 
vasated  blood  will  be  noticed  over  various  }>art3  of  the 
retina  and  optic  disc ;  thev  occur  chiefly  in  the  internal 
layers  of  the  retina,  and  have  a  somewhat  striated 
appearance ;  but  the  haemorrhage  may  be  more  super- 
ficial, covering  in  a  part  of  one  or  more  of  the  retinal 
vessels. 

As  the  disease  progresses,  we  may  observe  around 
the  circumference  of  the  swollen  disc  numerous  white 
patches.  These  coalesce  and  form  a  ring  round  the 
papilla  most  marked  on  its  inner  side.  This  rinff  ia 
separated  internally  by  a  zone  of  a  greyish  cok>ur 
from  the  circumference  of  the  disc,  and  externally  it 
sends  out  processes  which  extend  along  the  walls  of 
the  retinal  vessels.  In  the  region  of  tne  yellow  spot 
small  grey-white  or  milky  points  form  in  the  retuia» 
which  rapidly  increase,  often  uniting  after  a  time,  and 
becoming  fused  into  the  zone  surrounding  the  optic  disc 

These  changes  may  advance  until  the  optic  disc  and 
retina  become  atrophied.  In  other  cases  much  of  the 
fatty  matter  formed  in  the  retina  may  become  ab- 
sorbed, the  patient's  sight  improves,  and  although  the 
changes  due  to  sclerosis  do  not  disappear,  neverSielesa 
he  regains  a  very  fair  amount  of  useful  vision.  The 
disease  seldom  leads  to  complete  blindness. 
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Treatment — In  cases  of  Bright's  disease,  it  is  hardly  Trtaiwunt 
necessary  to  say  that  the  retinal  affection  is  as  in- 
curable as  the  principal  malady,  and  no  improvement 
can  be  looked  for. 

I  have  watched  several  cases  of  neuro-retinitis  fol-  *^2\S^ 
lowing  malarious  fevers,  and  have  certainly  seen  them  ^^^, 
improve  under  a  steady  and  well-regulated  course  of 
arsenic,  strychnine,  and  iron.     But  above  all  things 
we  must  bear  in  mind  that  change  of  air,  and  in  fact 
absolute  removal  from  malarious  influences,  is  necee-  JjJJ**^**. 
sary  for  the  cure  of  miasmatic  diseases.    When  there-  i^rta"*" 
fore  a  patient  comes  under  our  notice,  suffering  from  inflaeoeet. 
symptoms  such  as  I  have  above  described,  and  which 
we  can  trace  to  malarious  influences,  we  certainly  have 
it  in  our  power  to  save  him  from  irrecoverable  blindness 
by  ordering  him  off  to  sea.    As  far  as  India  is  con- 
cerned, no  change  from  one  part  of  the  country  to 
another  will  be  of  any  use ;  all  are  impregnated  with 
miasma,  and  hence  our  inability  to  stop  the  ravage 
of  the  disease  I  am  now  considering^  among  native 
patients.     It  is  useless,  of  course,  ordermg  them  to  sea ; 
and  the  disease  will  surelv  terminate  in  blindness  if 
depending  on  the  causes  above  indicated. 

In  instances  occurring  from  the  effects  of  alcohol,  we 
must  attempt  to  stop  the  use  of  all  intoxicating  fluids, 
and  by  wholesome  food,  tonics,  and  improved  habits  of  improTcd 
life,  endeavour  to  restore  our  patient's  general  health ;  J^*»  <>' 
for  we  know  of  no  means  more  likely  to  improve 
the  condition  of  his  blood,  and  hence  of  the  local 
disease. 

It  is  well  to  bear  in  mind  the  fact  that  disease  of  the 
brain  may  produce  appearances  in  the  retina  similar 
to  those  of  nephritic  retinitis,  as  the  following  cases 
demonstrate.    Both  cases  were  observed  during  life, 
and  the    post-mortem    conditions    were   studied    in 
a  thorough  and  competent  manner.    The  broad  facts  omm  at 
are  that  a  female,  aged  twenty -three,  exhibited  in  both  Brain 
eyes  the  appearances  which  belong  to  the  most  com-  ^3|^t 
plete  picture  of  Bright*s  disease,  had  no  albumen  or  diMM*. 
other  evidence  of    kidney-trouble,  and  not  until  ft 
short  time  before  death  had  she  any  symptoms  to 
cause  suspicion  of  brain -disease.    The  autopsy  dis- 
closed a  tumour  at  and  in  the  region  of  the  septum 
lucidum.    Another  grirl,  aged  fifteen,  had  the  same 
ophthalmoscopic  symptoms,  with  clear  signs  of  Bright's 
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disease,  and,  havJDg  died,  gave  opporlnnitj  for  micro- 
ecoiiic  oiamination  of  the  retina  and  optic  nerrea. 

The  features  common  to  both  cases,  in  the  opbthal- 
*  moacopic  picture,  were  yreat  ewelling  of  both  oplu 
Dcrres,  redneas  and  iofiltmtion,  edges  indistinct,  vesseU 
swollen — in  the  case  of  tumour  there  was  ecchymonB 
of  one  papilU ;  near  the  uerve,  opaque  white  pBtohes 
oftheroundedform,  and  dotted  edges.  Been  in  nephritio 
retinitis;  at  the  tnacala  the  uanal  radiating  li^re, 
ei:trava8atiouH  of  blood  in  various  pliiocs.  Both  cases 
were  oa  similar  as  two  cases  of  the  same  disease  could 
be.  and  were  studied  by  Graefo  and  others. 

In  the  tumonr  patient,  the  ocular  lesion  was  oon&ned 
strictlj  to  the  eye — the  optic  nerve-tmnks,  close  op 
to  the  globes,  possessed  a  normal  structnre  as  seen  bj 
the  microaoope.     The   lexions  in  the   retinm  i: 

the 


1  both 


itremelj  alike,  making  the  diagnoaia  br 
. .  e  almost  as  impossible  as  by  the  opfathM- 
uioscope.  There  were  in  both  caxes  sclerosis  of  tjie 
fibres  of  the  optic-nerre  layer — the  ganglion  celli 
atrophied  or  sclerosed — the  granular  myers  stndded 
with  or  almost  transformed  into  fat  granule -cells^ 
hypertrophy  of  the  connective  tissue  of  the  nerve  and 
retina — blood-discB,  and  brownish  pigment — the  cho- 
roidal vessels  were  somewhat  sclerosed.  The  onlj 
difference  in  the  two  cases  was  that,  in  the  patieat 
with  cerebral  tnmour,  the  swell  in);  of  the  letiu 
belonged  more  to  hypertrophy  of  the  inner  retinal 
layers  and  papilk,  while  in  the  patient  with  Briglit'a 
disease  the  swelling  affected  principally  the  radiating 
fibres  of  the  external  granular  layer.  In  neither  caso 
conld  the  rode  and  cones  be  well  examined,  becanse  of 
cadaverous  changes. 

The  outcome  of  the  matter  is,  that  we  cannot  anj 
longer  assert  the  infallibility  of  diagnosticating 
L  Bright's  disease  by  the  ophthalmoaoope.  Many  good 
observers  hare  denied  the  possibUity  of  mistake,  and 
have  recorded  their  opinion  (vi'ile  Liebreich,  Manthner, 
Ac.),  bnt  the  retinal  pictures  may  be  completely  sitna- 
lated  by  neuro- retinitis  from  cerebral  tumour,  and 
from  diftbetesmellituH.malarial  and  alcoholic  poisoningi 
Graote  records  a  case  of  cerebral  tumonr  producing  tha 
retinal  lesions  in  question,*  and  states  some  minutia 
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for  differential  diagnosis,  bnt  these  points  are  rendered 
valueless  by  the  two  observations  above  recorded. 

We  are  therefore  compelled  to  examine  the  urine  as 
well  as  the  eye,  and  to  stady  the  signs  of  cerebral  dis- 
turbance, however  obscure  they  may  be  in  some  cases. 
But  it  remains  true  that  the  retinal  lesions  above  de- 
scribed do  belong  in  the  large  majority  of  instances  to 
Bright*s  disease.  A  point  to  be  studiea  is,  what  causes 
the  neuro-retinitis  in  some  cases  of  Bright's  disease  P— 
Can  there  be  any  analogy  to  the  incarceration  which 
belongs  to  the  pathogenesis  of  the 8tanung*8  papHlaia 
neurius  descendens  P* 

Betinitis  Pigmentosa  (Plate  YII.  Fig,  2)  is  said  Rstikxtis 
to  be  most  commonly  met  with  among  the  offspring  of  ^'^g. 
persons  nearly  related  to  one  another  ;t  but  tnis  can  ^* 
hardly  be  the  cause  of  the  disease  among  the  natives 
of  India,  as  they  are  most  scrupulous  in  observing  the 
restrictions  they  place  upon  the  intermarriage  of  rela- 
tives ;  and  yet  I  have  seen  a  considerable  number  of 
instances  of  this  disease  among  native  patients.    The 
disease  is,  however,  hereditair,  and  occurs  therefore 
frequently  among  several  members  of  a  family.    Free  Djuen 
colouring  matter  from  the  blood  may  be  deposited  in  from  pig- 
the   retma,    giving  rise  to  the  formation  of  black,  JJ^J^, 
irregular-shaped  bodies,  and  ultimately  to  atrophy  of 
its  nervous  structure ;  but  these  cases  are  not  to  be 
confounded  with  those  now  under  consideration. 

In  the  majority  of  instances  of  retinitis  pigmentosa  Tiii<m  faa- 
which  I  have  seen,  there  has  been  a  history  of  impair-  Jj^^hju. 
ment  of  vision  commencing  soon  after  birth,  not  su£i-  hood, 
ciently  marked  to  attract  much  attention  in  early  life; 
nevertheless,  if  careful  inauiries  be  made,  a  history  of 
defective  vision  may  usually  be  traced.    I  am  disposed 
to  look  upon  the  disease  as  one  of  the  results  of  in-  p^)Ma>iTof 
herited  syphilis.    I  have  never  been  able  to  refer  these  mhilitte 
symptoms  to  the  effects  of  any  of  the  so-called  inflam-  or^iiii. 
matory  changes ;  the  disease  seems  to  me  to  be  one  of 
a  degenerative  character,  progressing  very  slowly,  and 
often  becoming  stationary  for  years.    The  ftkcts  which 
in  my  mind  are  opposed  to  the  relation  of  retinitis  pig- 


•  Idem,  Bd.  xv.,  Abih.  til,  s.  268-275. 
t  '*  AtlAS  d*0phtludmo8copie,"  par  le  Dr.  Liefareich,  p,  10. 
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mentoRa  to  sjpliiliH  arc,  tbat  I  have  not  noticed  Um 
notched  teeth  of  ajphilia  in  this  dieeaae,  and  it  do« 
Dot  seem  to  be  iufiaeaced  b;  any  treatment  with  whicl 
I  am  acqaaiatcd. 

Since  the  first  edition  of  this  nork  appeared,  mj 
■  attention  hai  been  directed  to  an  accoant  of  "  A  peen- 
liar  form  of  Retinitis  Pigmentosa  in  conneiiou  wHll 
inheritedSypbiUB,"by  Mr.  H.  R.  Swansy,  who  qnotei 
Bome  obaemitions  by  Mr.  Hutchinson,  as  to  the  oou- 
nunal  ayphiUtic  oripn  of  this  malady.  Mr.  SwancT'i 
patient  was  a  child,  a^ed  elevea  yea,n  and  a  halfi 
there  was  imperfect  vision  of  the  right  eye  and  heme- 
rulopia,  bnt  no  concentric  contraction  of  the  riaool 
Geld.  Nnmeroua  pigmentary  deposits  occapied  tbc 
retinal  periphery,  and  changes  m  the  choroid  wen 
coromencing.  The  dejwsits  differed  from  those  of  ordi' 
niiry  retinitis  pigmentosa  in  their  form,  and  in  nol 
following  the  vessels.  The  child's  teetb  and  the  famili 
history  afforded  unequivocal  evidence  of  inheriteQ 
syphiha.* 

SijMplmns.—AB  I  have  before  stated,  although  roti' 
nitis  pi);ment«sa  is  a  disease  which  commences  in  earl] 
life,  it  may  long  escape  notice.  It  rnna  its  conrae,  it 
fact,  without  the  Blightest  pain,  and  the  eiternd 
appearance  of  the  affected  eye  is  probably  healthj 
The  symptom  first  complained  of  is  a  gradual  loas  ol 
sight,  most  marked  after  sunxet,  or  when  the  patten) 
is  subjected  to  a  dim  light.  The  central  portion  of  th< 
retina  remains  nnaficctcd  lon^  after  its  periplierBJ 
parts  have  been  destroyed ;  direct  Tision,  therefora) 
remains  comparatively  good,  while  objects  inimediat«l] 
around  the  central  portion  of  the  visnal  £eld  are  ha^j 
or  even  imperceptible.  For  this  reason  a  patient  snf- 
fering  from  this  malady  may  be  able  to  read  BmaE 
type,  but  cannot  walk  about  with  saffty-f 

As  the  disease  prt^resses  the  field  of  vision  Bt«adilj 
contrails,  and  ultimately  the  patient's  sight  is  altnoal 
lost.  Notwithstanding  this,  until  un  advanced  stage 
of  retinitis  pigmentosa,  the  iris  may  remain  beaHhT, 
and  the  pupil,  though  greatly  contracted,  respond  u 
the  stimulns  of  light. 
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Opacity  of  the  Titreons  is  rare  in  this  disease,  bat  OpMity  of 
the  lens  is  more  often  affected,  the  opacity  commencing  tbelena. 
at  its  poles.* 

On  examining  the  eve  with  the  ophthahnoscope  in 
the  early  stages  of   the  disease,  the  optic  disc  and 
retinal  vessels  appear  of  normal  size ;  towards  the  ora  pjggi^t 
serrata  patches  of  colouring  matter  maj  be  noticed,  tpou  <m 
These  spots  seem  to  grow  from  without  the  walls  of  the  '•*i«>»» 
vessels— that  is,  the  external  coat,  particnlarlj  of  the  tpnAding 
smaller  vessels,  is  lined  with  pigment,  and  the  calibre  fromiu 
of  the  vessels  themselves  is  often  diminished  from  the  ^""    ' 
thickening  of  the  membrana  limitans.     Other  authori- 
ties consider  that  the  pigment  matter  seen  in  the  retina 
is  an  infiltration  of  choroidal  pigment  into  tho  part, 
and  no  doubt,  in  some  instances,  pigmentary  deposits 
are  thus  produced  in  the  retina ;  out  it  appears  to  nie 
that  in  retinitis  pigmentosa  the  colouring  matter  is 
formed  in  the  retina  itself,  spreading  at  the  expense  of 
its    proper  structures ;   and,   inde^,  there  are  good 
reasons  for  supposing  that  the  black  spots  are  simply  *^e  prodad 
the  result  of  a  progressive  atrophy  of  its  nervous  ^tnp^^ 
elements. 

The  experiments  of  Mantegazza  seem  to  throw  some  Bzp«ri- 
light  on  this  kind  of  degeneration.    It  appears  that  "Jf°J*  •^ 
"the  tmnsplantations  of  Brain  substance  in  the  frog     *° 
are  chieflv  remarkable  for  the  quantity  of  pi^men^ 
either  under  the  form  of  round  or  oval  cells,  or  m  that 
of  the  more  common  stellate  and  irregular  shapes; 
such  a  condition  is  a  frequent  result,  it  znight  inaeed 
be  called  a  pi^mentous  degeDeration."t    We  can  sup- 
pose that  similar  changes  may,  under  certain  circum- 
stances, be  set  up  in  the  retina  during  life ;  and  it  is 
more  probable  that  such  should  be  the  case,  rather 
than  that  the  pigment  formed  in  the  retina  in  this 
disease  is  derived  from  the  choroid. 

It  is  nevertheless  true  that  as  the  pigment  spots 
grow  in  the  retina,  changes  may  be  observed  in  the 
stroma  of  the  choroid :  it  becomes  atrophied,  and  the  Choroid 
circumference  of  the  optic  disc  is  consequently  flattened,  •*«V^"«^« 
the  calibre  of  the  choroidal  vessels  is  contracted,  but 
their  channels  are  not  closed,  so  that  the  dioptric  media 
remain  comparatively  transparent. 


*  Idem,  vol.  L  p.  49. 
t  BrUith  and  Foreign  MetL-CMr.  Jkv,,  July,  1867,  p.  16a 
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With  the  further  progress  of  the  disease,  the  black 
pigment  spots  continue  to  increase  in  the  retina, 
spreading  gradually  from  the  periphery  to  the  axis  of 
the  eye;  the  retinal  vessels  oecome  atrophied,  and 
ultimately,  when  the  patient  has  nearly  lost  his  sight, 
the  eye  presents  the  following  appearances: — Optic 
disc  of  normal  size,  and  of  a  pale  rose  colour,  lookioflp 
flat,  and  no  choroidal  margin  to  be  seen ;  the  retiniS 
▼essels  have  dwindled  away  to  mere  threads,  eztendinff 
probably  only  a  short  distance  beyond  the  margin  of 
the  disc ;  the  fundus  of  the  eye  has  a  mottled  appear- 
ance, the  choroidal  vessels  are  exposed,  and  a  number 
of  black,  spider-shaped  bodies  are  scattered  over  it ; 
these  are  particularly  distinct  towards  the  ora  serrata, 
Plate  VIL  Fig.  2. 

Prognosis, — I  do  not  remember  to  have  met  with  a 
case,  in  which  a  person,  under  forty  years  of  age,  has 
been  rendered  completely  blind  from  the  effecte  of  this 
form  of  disease.  It  usually  takes  years  to  advance  from 
the  stage  characterized  by  the  symptoms  of  hemera- 
lopia  to  that  of  general  impairment  of  vision ;  but  its 
progress,  though  slow,  is  sure.  I  have  tried  every 
means  in  my  power  to  stop  it,  but  have  never  succeeded 
in  doing  so ;  the  atrophy  of  the  choroidal  stroma,  and 
the  increase  of  the  pigment  in  the  retina,  continuing 
in  spite  of  our  best  efforts. 

We  must,  therefore,  give  an  unfavourable  prognosis 
to  patients  sufl'ering  from  retinitis  pigmentosa ;  we  may 
console  them  with  the  fact  that  its  development  wiU 
be  slow,  and  may  possibly  be  arrested  by  nature  for 
several  years  at  any  stage ;  but  beyond  this,  no  reason- 
able hope  can  be  entertained  of  improvement,  mooh 
less  of  recovery. 

Betinitis  Apoplectic  a. — This  form  of  retinitis  is 
generally  met  with  among  patients  suffering  from 
causes  affecting  the  equilibrium  of  the  general  cir- 
culation ;  as,  for  instance,  disease  of  the  heart,  liver, 
or  uterus ;  obstructions  of  a  local  character,  such  as 
tumours  or  other  growths  pressing  on  the  optic  nerve 
and  its  vessels,  may  give  rise  to  symptoms  of  this 
disease.  The  characteristic  feature  of  retinitis  apo- 
plcctica  is  indicated  in  its  app>ellation :  for  in  addition 
to  the  features  presented  in  cases  of  idiopathic  retinitis, 
we  have  more  marked  extravasation  of  blood  into  the 
retina ;  the  effnsion  is  in  some  instances  so  great  as  to 
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burst  forwards  into  the  vitreous,  or  it  may  be  back- 
wards into  the  choroid.  The  hemorrhage  may  spread 
over  the  optic  disc. 

The  extent  of  loss  of  sight  in  cases  of  this  kind 
depends  on  the  amount  and  position  of  the  effusion  of 
blood  into  the  retina ;  but  in  offerinff  a  prognosis  we 
must  remember  that  the  cause  of  the  disease  being 
generally  constant,  improvement  in  vision  is  too  apt  to 
be  followed  by  a  relapse,  consequent  on  fresh  extrava- 
sation of  blood  into  tne  retina.     P.  401. 

DfiTACHMENT  OF  THE  Eetina  from  the  choroid  may  dbtaoh- 
arise,  either  from  the  effects  of  a  blow  on  tbe  eye,  or  «■»«  <>» 
from  disease.  I  had  lately  an  instance  under  my  care  *^''^* 
of  the  former  class  of  cases. 

DetcLchment  from,  a  Blow. — The  patient  had  been  Ohm. 
struck  with  a  racket-ball  on  the  left  eye ;  immediately  ^Jf^^L 
after  receiving  the  blow,  he  found  he  had  completely  a  blow, 
lost  the  sight  of  the  eye.    When  I  first  saw  this 

gentleman  I  observed  that  the  pupil  was  widely  dilated ; 
6  could  only  distin^ish  large  objects  in  certain  direc- 
tions, the  injurv  evidently  being  in  the  axis  of  vision. 
On  examining  tne  eye  with  the  ophthalmoscope,  a  con-  AopMnnoe 
siderable  portion  of  the  retina,  extending  from  the  « '•'"^ 
optic  disc  outwards  and  downwards,  was  found  to  be 
detached,  and  below  this  a  clot  of  blood  could  be  seen 
over  which  the  retina  appeared  to  hang.    The  fundus 
of  the  eye  was  intensely  congested,  as  well  as  the  optic 
disc,  and  there  were  several  spots  of  extravasated  blood  Bzt»TiMa. 
scattered  over  the  retina.  *"*"• 

I  recommended  this  patient  to  keep  the  injured  eye  improTed 
closed,  and  to  rest  the  other  one  as  much  as  possible.  ^^^^ 
In  a  month's  time  I  again  saw  him ;  the  si^ht  had 
improved,  and  the  congestion  and  extravasation  had 
almost  disappeared:  a  considerable  portion  of  the 
larse  clot  noticed  in  the  lower  part  of  the  eye 
had  also  become  absorbed,  but  the  appearance  of  tne 
detached  retina  in  the  axis  of  vision  remained  un- 
changed. 

It  occasionally  happens  that  the  whole  of  the  retina  complete 
is  dragged  away  from  the  choroid,  and  assumes  a  detach- 
fnnnel-snaped  form,  the  apex  being  at  its  point  of  '^*"  * 
attachment  to  the  optic  disc.    The  vitreous,  however, 
must  have  passed  into  a  fluid  condition,  to  allow  of  the 
retina  falling  forward  in  this  way. 

Complete  or  partial  detachment  of  the  retina  can 
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hardly  be  miBtaken  for  any  other  disease ;  the  retinal 
Yessels  may  be  traced  up  to  the  margin  of  the  wonnd« 
where  they  will  be  seen  to  terminate  abruptly,  or  bend 
back,  as  in  the  above  instance,  at  the  point  at  which 
the  detached  retina  deviates  from  the  plane  of  the 
fandus  of  the  eye.  It  is  seldom  necessary,  however,  to 
resort  to  minute  distinctions  of  this  kind,  in  order  to 
determine  the  nature  of  the  case.  The  jagged  wound 
in  the  retina  either  leaves  bare  the  hexagonal  cells  of 
the  elastic  lamina,  or  else,  these  having  been  destroYed« 
the  choroid  is  ex^sed,  and  very  frequently  the  white 
glistening  sclerotic  behind  may  be  seen  through  the 
rent. 

Defa/^Jimmit  of  the  Retina  from  Effugion. — Sepa- 
ration of  the  retina  from  the  choroid,  the  resnlt  of 
a  collection  of  fluid  behind  the  former  structure,  ia 
not  necessarily  accompanied  by  any  pain  in  the  eye; 
but  this  symptom  will  of  course  vary  with  the  nature 
of  the  cause  which  has  given  rise  to  the  eflusion.  The 
patient  probably  complains  only  of  gradually  m- 
creasing  imperfection  of  sight ;  and  as  only  a  portion 
of  the  retina  is  usually  detached,  the  field  of  vision  ia 
more  interrupted  than  absolutely  destroyed ;  so  that 
in  looking  at  an  object  immediately  in  front  of  him 
the  patient  will  lose  perhaps  half  tne  figure,  the  raja 
which  fall  on  the  detached  portion  of  the  retina  not 
being  recognised,  and  for  the  same  reason,  objecta 
appear  to  be  bent,  or  their  outlines  distorted  in  vari* 
ous  ways.  In  other  cases  the  patient  first  noticea 
that  the  field  of  vision  is  cloudy,  the  cloud  having  a 
wavy  motion,  due  to  changes  of  position  of  the  retinal 
elements  which  receive  and  localize  the  impression  of 
light.  Vision  is  not  only  distorted,  but  objects  under 
examination  are  fringed  with  a  coloured  ring  or  halo ; 
this  condition  is  characteristic  of  effusion  and  detach- 
ment of  the  retina. 

If  the  retina  be  detached  at  or  near  the  macula  lutea, 
the  impairment  of  vision  will  of  course  be  far  greater 
than  if  a  more  extensive  detachment  exist  at  its  peri* 

Ehery ;  but  even  then,  in  certain  directions,  the  visual 
eld  may  still  remain  tolerably  perfect.*    Under  any 
circumstances  the  patient  complains  of  coloured  or 


•  M.  Wecker,  ""Kaladies  des  Teuz,'*  vol  ii.  p.  864. 
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white  balls,  fiexy  wheels,  flashes  of  light,  and  such 
like  phenomena  due  to  excitability  of  the  visual  organ. 

If  under  these  circumstances,  a  portion  of  the  retina  Detaohed 
only  has  been  torn  away  from  the  cnoroid,  the  detached  portion 
piece  will  be  seen  (with  the  ophthalmoscope  by  means  b3Je%)r- 
of  the  direct  method  of  exammation)  bulging  forward  w«rd«. 
into  the  vitreous  chamber,  like  a  small  bladder ;  its 
surface  is  usually  relaxed  and  folded,  trembling  with 
every  movement  of  the  eye.    The  colour  of  the  de- 
tached tissue  varies :    in    the    earlv   stages  of    the 
disease  it  remains  transparent,  looking  uke  a  grey  x^wkB  grej. 
film  upon  the  background  formed  by  the  choroid.     By 
degrees,  however,  the  nervous  tissue  degenerates  and 
becomes  opaque ;  in  fact,  the  same  changes  occur  as  I 
described  in  cases  of  oedema.     The  opacity  generally 
extends  rather  beyond  the  border  of  the  actual  line  of 
detachment  of  the  retina,  and  this  border  is  deepened 
if  the  detachment   be  prominent,   as  a  shadow   is 
then  thrown  over  the  neighbouring  fundus. 

If  doubt  exists  as  to  the  nature  of  the  lesion,  em- 
ploying the  indirect  method  of  examination,  we  must 
follow  up  the  retinal  vessels  from  the  optic  disc  to  the 
point  of  apparent  separation  of  the  retina,  and  we  shall 
notice  that  the  vessels  passing  over  the  bladder-like  Dispbee- 
projection  are  on  a  plane  anterior  to  that  of  the  fundus  meat  of  Um 
of  the  eye ;  and  accordingly  we  shall  have  to  alter  our  ^•■■•**' 
focal  dijjtance  to  see  them  distinctl;^.    As  they  dip 
down  on  the  other  side  of  the  projection  thev  will 
again  be  indistinctly  seen,  till  we  re-acyust  the  locus. 
The  calibre  of  the  vessels  as  they  pass    over  the 
retina  is  seldom  altered,  the  vascular  system  being 
unimpaired ;   but  to  the  practised  eye,  the  vessels  Oizvnlstioii 
passing  over  the  effusion  have  an  undulating  move-  J^JSi. 
ment  miparbed  to  them  on  every  slight  turn  of  the 
eye :  an  appearance  which,  together  with  the  bulging 
forward  of  the  retina,  cannot  be  mistaken  i£  the  de- 
tachment is  considerable;  but,  on  the  other  hand, 
requires  much  practice  and  dexterity  to  recognise  if 
the  detachment  be  only  slight.    The  separation  of  Wsry 
the  retina  from  the  choroid  may  take  place,  appa-  "^*»o°  o^ 
rently  without  any  appreciable  structural  changes  in  '**"" 
the  other  tissues  of  the  eye ;  on  the  other  hand,  it  may 
be  complicated  with  inflammatory  or  other  abnormal 
appearances. 

Detachment  of  the  retina,  such  as  I  have  now 
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described,  is  generally  noticed  at  its  lower  portioii; 
this  fact  is  explained  by  supposing  that  t&e  fluid 
behind  it  gravitates  downwards*  and  accnmnlating  in 
the  inferior  part  of  the  retina,  produces  these  appear- 
ances. Occasionally  this  fluid  contains  blood,  or  pna, 
which  will  of  course  alter  the  appareDt  colour  of  the 
detached  part.  Particles  of  lime  and  small  plates  of 
bone  have  lieen  found  lining  the  inner  surface  of  a 
detached  portion  of  the  retina.  But  in  detachment  of 
the  retina  from  serous  effusion  beneath  it,  there  is  no 
increased  tension  of  the  eyeball ;  but  if  the  detachment 
results  from  the  growth  of  a  tumour  in  the  choroidt 
the  tension  of  the  globe  of  the  eye  is  invariably  aog- 
mented. 

Prognosis, — ^The  prognosis  of  these  cases  of  detach- 
ment of  the  retina  is  unfavourable :  some  few  cases 
remain  stationary,  others  have  been  said  to  recover ;  bnt 
in  by  far  the  majority  of  instances  the  effusion  behind 
the  retina  increases  and  causes  irreparable  damage  to 
the  eye. 

Treatment^ — Total  loss  of  sight  must  be  the  in- 
evitable result  of  an  accumulating  effusion  behind  the 
retina,  and  its  separation  from  the  choroid,  unless  the 
surgeon  can  quicKly  afford  some  relief  to  his  patient. 
Fortunately  this  may  be  done,  as  has  been  proved  bj 
Von  Graefe,  and  Mr.  Bowman.*  Their  mode  of  treat- 
ment is  to  pass  two  needles  from  without  through  the 
effusion,  so  as  to  let  it  escape  into  the  vitreous,  or  ex- 
ternally into  the  choroid.  Successful  cases  of  the  kind 
are  sufficiently  numerous  to  allow  of  our  admitting^ 
this  proceeding  into  the  list  of  approved  ophthalnuc 
operations.f 

Before  adopting  this  measure,  however,  in  any  par- 
ticular case,  it  is  necessary  to  determine  whether  the 
retina  is  comparatively  healthy,  so  as  to  lead  us  to 
hope,  in  case  the  effused  fluid  is  got  rid  of,  and  the 
retina  restored  to  its  normal  position,  that  our  patient 
will  ^in  some  advantage  from  the  operation.  We 
may  judge  of  this  pretty  accurately  by  tne  appearance 
of  the  retina ;  if  it  looks  dull  and  opaque,  it  is  more 


•  Ophthalmic  HoipUal  JReportfj  vol.  iv.  p.  186. 
t  Mr.  HayDes  Waiton  on  Detachmeut  of  the  Ititina :  Ifed. 
Time»  and  Oaz.y  1866,  vol.  iL  p.  811. 
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than  probable  that  its  nervous  elements  have  degene- 
rated, and  in  that  case  it  will  be  of  no  nse  interfering. 

Our  intention  in  operating  should  be,  to  make  a  Op«niioo. 
free  opening  through  the  effusion,  so  as  to  allow  it  to 
escape  into  the  vitreous  chamber ;  the  retina  will  then 
fall  back  into  its  normal  position,  and  unless  struc- 
turally altered,  its  functions  may  be  restored  and  the 
patient  regain  almost  perfect  vision.    The  plan  Mr. 
Bowman  recommends  appears  to  be  the  best  adapted 
for  this  purpose : — The  site  of  the  separation  of  the  Direotiont. 
retina  having  been  carefuUy  studied  with  the  ophthal- 
moscope, the  patient  is  placed  on  a  couch ;  and  a  stop 
speculum  having  been  introduced  to  keep  the  bos 
apart,    the    surgeon    passes  a  needle    through    the 
sclerotic  verticaUy  into  the  eye,  transfixing  the  retina 
at  its  point  of  separation  from  the  choroid ;  another  R«tina  torn 
needle  is  then  inserted  through  the  same  opening,  and  ^'JJjT** 
the  handles  of  the  two  being  separated  the  one  from  " 
the  other,  their  points  are  made  to  diverge  like  the 
blades  of  a  pair  of  scissors.     In  this  way  the  retina  is 
torn  through,  and  the  fluid  behind  it  escapes  into  the 
vitreous  chamber;   usually  a  small  quantity  passes 
out  along  the  needles,  and  exudes  beneath  the  con- 
junctiva, but  this  is  not  always  the  case.    After  the 
r ration  the  retina  falls  back  into  apposition  with 
elastic  lamina. 

In  these  cases,  the  chief  point  to  attend  to  is  to  AToid 
avoid  wounding  the  lens ;  but  an  ordinary  amount  of  JJJ°^*°' 
anatomical  knowledge  and  skiU  will  prevent  this  acci- 
dent, and  if  we  do  not  touch  the  lens,  we  may  be  sure 
that  no  injury  will  result  from  passing  the  needle  into 
the  vitreous,  even  if  we  do  not  succeed  in  effecting  a 
cure.  After  the  operation,  the  only  necessary  treat- 
ment will  be  to  keep  the  eye  closed  for  a  few  days 
vdth  a  pad  and  bandiage. 

Detachment  of  the  Retina  from  Staphyloma  and  DeCaeh. 
Fluid   VUreotLS. — Besides  detachment  of  the  retina  m^tfrom 
brought  about  by  blows  on  the  eye,  and  serous  effu-  Jj^^' 
sion  between  it  and  the  choroid,  other  causes  may 
produce  a  similar  result.  -I  mentioned  one  of  these 
when  discussing  the  subject  of  sclero-choroiditis  an- 
terior,   observing   that,    as    the   sclerotic  graduaJlv 
yielded    to    the    intra-ocular  pressure,    the  choroid, 
being  drawn  into  the  staphyloma,    might  drag  the 
retina  after  it,  thus  detaching  it  from  its  normal 
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position.  A  fdmilar  result  ocenrs  at  times  in  poe* 
terior  staphyloma ;  but  in  this  last  affection,  in  ad* 
dition  to  uie  mechanical  effects  produced  by  tiie  pro* 
trusion  backwards  of  the  sclerotic,  there  is  a  tendency 
to  general  congestion  of  the  choroid,  and  a  fluid  state 
of  the  vitreous,  which  may  itself  lead  to  detachment 
of  the  retina. 

A  like  alteration  in  the  consistency  of  the  vitreons 
has  been  known  occasionally  to  follow  severe  con- 
tusions of  the  eye,  and  such  an  accident  may,  there- 
fore, give  rise  to  detachment  of  tlie  retina.  Under 
these  circimistances  the  alterations  in  the  consistency 
of  the  vitreous  appear  to  progress  with  remarkable 
slowness,  so  that  the  fact  of  the  injury  may  be  almost 
forgotten;  but  symptoms  of  gradual  impairment  of 
sight,  and  constant  muscsQ  floating  about  in  the  field 
of  vision,  attract  the  patient's  notice,  and  we  find  on 
examining  the  eye  that  a  fluid  state  of  the  vitreona 
exists,  and  detacnment  of  the  retina  has  commenced. 

Embolia  of  the  Retinal  Vessels. — The  details  of  a 
case  of  this  disease,  and  two  plates  illustrating  it,  are 
to  be  found  in  Liebreich's  Atlas.*  In  the  maioritj  of 
the  recorded  instances,  embolia  of  the  retinal  vessels 
has  been  met  with  among  patients  suffering  from 
disease  of  the  aortic  valves.f  The  symptoms  com- 
monly appear  suddenly,  in  a  person  who  has  pre- 
viously enjoyed  good  sight :  prooably  the  patient  nas 
gone  to  bed  perfectly  well,  and  on  rising  in  the  mom* 
ing  discovers  that  ne  is  almost  blind  in  one  or  both 
eyes. 

On  making  an  ophthalmoscopic  examination,  the 
optic  disc  will  appear  of  its  normal  size,  and  thougli 
rather  pale,  in  other  respects  unaltered;  the  same 
remark  applies  to  the  retina.  It  is  in  the  vascular 
system  tnat  we  shall  discover  the  most  marked 
changes  to  have  taken  place ;  the  arteries  and  veins, 
either  in  the  whole  or  m  a  portion  of  the  fundus  of 
the  eye,  will  be  found  to  be  very  much  contracted ; 
he  circulation  seems  almost  to  have  ceased,  and  the 


•  "  Atlas  d'Ophthalmoscopie,*'  par  le  Docteur  R  Liefareich, 
p.  28,  Tab.  VIIL,  FigB.  4  and  6. 

t  Lancet,  rdl,  ii.  p.  491  for  1876.  Mr.  £.  Nettleship  **  On  Em* 
bolism  of  Central  Artery  of  Betina." 
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vessels  to  have  collapsed,  except  in  one  or  two  spots  vnads 
where  they  are  distended  with  blood ;  this  is  chiefly  cont»ot*d. 
noticed  in  the  veins.    The  blood  may  be  seen  tow  move 
slowly  on  towards  the  optic  disc,  the  walls  of   the 
vessels  contracting  behind  it,  and  this   contraction 
lasts  till  another  wave  passes  through  the  vessel  in  a 
similar  way ;  a  sort  of  peristaltic  movement  is  thus  Slow 
induced,  which  may  be  general,  or  confined  to  certain  ^J^tion. 
veins. 

It'   the  obstruction  to    the    circulation   continues, 
chanj^es  occur  about  the  region  of  the  yellow  spot, 
due  to  serous  effusion  and  tatty  degeneration  of  the  Retinal  de- 
elements  of  the   retina ;    the   part  becomes   opaque  gon^f^^^on. 
and  cloudy,  the  opacity  shading  off  into  the  healthy 
retina.* 

Virchow  has  described  and  explained  the  cause  of 
these  phenomena  in  the  circulation ;  he  believes  they 
arise  irom  the  presence  of  small  coagula  (emboli)  in  Emboli 
one  or  more  of  the  retinal  vessels ;  they  are  most  ^**°**  *° . 
commonly  met  with  near  the  lamina  cribrosa.  In 
some  cases,  the  walls  of  the  vessels  have  been  found 
thickened  and  otherwise  diseased. 

Case. — A  typical  case  of  the  kind  is  quoted  by  Zander  Ca$e. 
from  Ed.  Jaeger.  The  individual  was  an  old  man, 
seventy-two  years  of  age,  the  subject  of  haBmorrhoids. 
The  ocular  media,  he  states,  "  were  perfectly  trans- 
parent, the  retina  appeared  of  a  medium  yellowish- 
red,  without  visible  morbid  change.  The  optic  nerve, 
slightly  pigmented  at  the  circumference,  and  some- 
what yellow -tinted,  exhibited  slight  indications  of 
bluish  spots. 

The  vascular  system  of  the  retina,  generally  of  Contracted 
small  development,  exhibited  to  the  large  trunks  ▼•••«^* 
more  esi^ecially,  a  proportionably  small  diameter. 
The  corresponding  large  arteries  and  veins  were  equal 
in  diameter,  and  alike  in  their  dark  red  colour.  No 
double  contour  was  apparent,  so  that  veins  and  arte- 
ries could  only  be  distinguished  by  their  clearly  visible, 
respectively  centripetal  and  centrifugal,  circidation. 
This  had  not  the  appearance  of  a  pulsation,  since  the 
walls,  especially  of  the  larger  vessels,  remain  nndis- 


•  "  On  the  Use  of  the  Ophthalmoscope  in  Diseases  of  the 
Nervous  System."    By  Dr.  T.  C.  Allbutt,  p.  203. 
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turbod;  but  it  was  a  movement  slower  or  qaicker, 
uniform  or  internii)ted,  but  not  rhythmical,  of  an 
unequally  coloured  stream  of  blood. 

In  the  larger  vessels,  the  blood-stream  exhibited,  at 
distances  of  from  one-fourth  to  the  whole  diameter  of 
the  vessels,  intervals  of  lighter  and  darker  red  colour- 
ing ;  which,  however,  in  the  movements  of  the  column, 
were  continually  chancing,  the  lighter  spaces  becoming 
smaller  and  wholly  disappearintf,  to  be  formed  anew 
elsewhere.  The  movement  of  the  blood  ap|>eared  in 
such  places  uniform,  but  extremely  slu^rgish.  In  the 
vessels  of  medium  size  the  movement  was  quicker, 
and  often  for  a  short  time  pulsatile ;  the  light  inter- 
vals were  of  a  paler  red,  and,  as  well  as  the  dark  por- 
tions, of  a  greater  comparative  length,  being  from 
twice  to  four  times  the  diameter  ot  the  containing 
vessels.  In  the  finest  twigs  visible  upon  the  optic 
nerve,  the  movement  of  the  blood  was  most  rapid, 
and,  at  the  same  time,  most  disturbed.  The  extremely 
delicate  stream  of  blood  would  be  suddenly  interruptedf, 
the  dark  red  i)art  of  the  blood  would  disappear,  and 
the  little  vessel,  scarcely  discernible  upon  its  bright 
ground,  would  seem  to  nave  assumed  the  tint  of  the 
optic  disc.  Then,  in  interrupted  course,  a  shorter  or 
longer  column  of  blood  would  pass  through  the  vessel, 
followed  at  greater  or  less  intervals  by  a  larger  or 
smaller  mass  of  blood  globules,  so  that  the  obserrer 
almost  appeared  to  see  single  globules,  and  then  sud- 
denly the  vessel  would  be  filled  in  its  whole  course 
with  dark  red  bl(X)d,  the  portions  of  which  seemed 
rather  to  roll  through  than  to  flow  quietly. 

In  the  medium- sized  and  smallest  vessels  not  the 
slightest  movement  was  visible ;  but  in  the  large,  by 
careful  attention  for  one  or  two  minutes,  the  lighter 
parts  might  be  seen  to  diminish  and  disappear,  at  the 
same  time  reappearing  in  another  place."* 

IscH.EMiA  OF  THE  Retina  is  indicated  under  the  fol- 
lowing circumstances :-  The  patient  usually  Wcomes 
suddenly  blind  without  any  apparent  cause ;  the 
pupils  are  widely  dilated,  but  beyond  this  the  eyes 
(for  both  are  usually  involved)  have  the  appearance  of 
health. 


•  Carter's  trauslation  of  Zander  "  On  the  Opblbalmos<K>pe, 
187. 
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On  examining  the  retina  with  the  ophthalmoscope  Retinal 
the    retinal    arteries  will    be    found    almost  empty,  •rteriM 
"dwindled  to  the  size  of  hairs,"  and  the  veins  dis-  «™P^' 
tended.     In  all  other  respects  the  appearance  of  the 
fundus  of  the  eye  is  natural.* 

The  pathology  of  ischaemia  of  the  retina  is  very  ob-  pathology 
scure.  The  patients  have  generally  been  weak  and  obacure. 
ansBmic  subjects,  and  it  is  possible  that  embolism  of 
some  of  the  larger  vessels  may  have  induced  these 
symptoms.  In  one  instance  a  tumour  of  the  brain  was 
discovered  after  death,  and  in  another  the  ansBmia  was 
only  the  first  step  in  that  degeneration  of  the  retina 
which  depends  on  Bright's  disease. 

Treatment. — When  the  disease  appears  to  depend  on 
mechanical  causes,  paracentesis  of  the  cornea,  or  iridec-  Paracente- 
tomy,  has  been  followed  by  relief.  But  until  we  are  •»o'*^ 
able  to  discover  the  causes  of  the  deranged  circulation 
through  the  vessels  of  the  retina  with  more  certainty 
than  we  can  do  at  present,  our  treatment  must  of 
necessity  be  unsatisfactory. 

Atropuy  of  thk  Retina  may  be  the  termination  of  Ateofut 
any  one  of  the  affections  of  this  structure  we  have  been  ®'  Bm^'A- 
considering ;  if  the  atrophy  has  been  preceded  by  in-  AfUr  re- 
liammation,  the  scarlet  colour  of  the  retina  gradually  tinitis. 
disappears,  and  the  fundus  of  the  eye,  in  the  native  of 
India,  becomes  covered  with  black  patches,  the  remains  Black 
of  the  epithelium  of  the  elastic  lamina  and  choroid,  patches. 
In  the  early  stages  of  atrophy,  the  calibre  of  the  retinal 
vessels  diminishes,  and  as  the  disease  advances,  they 
dwindle  away   to   mere  thread-like   streaks.     If  the  y      j^ 
optic  nerve  is  not  involved  in  the  disease,  it  retains  atrophied, 
its  normal  appearance ;  but  in  the  majority  of  cases  it 
becomes  atrophied  also,  and  then  presents  a  white,  p»pi  ja 
glistening,  and  slightly  depressed  appearance  which  is  ijivui\cd. 
very  characteristic. 

I  need  hardly  add  that,  if  atrophy  has  taken  place, 
we  know  of  no  remedial  agents  which  can  restore  the 
nervous  stracture  of  the  retina ;  it  becomes  converted, 
in  fact,  into  a  fibro-cellular  tissue.  Excluding  retinitis 
as  a  cause  of  atrophy,  this  change  most  frequently 
follows  diseases  of  the  choroid,  or  arises  from  intra- 


*  Two  cases  of  this  form  of  disease  will  be  found  reported  by 
Prof.  Kothmund:  Ophth,  HoBpUal  Btpcrttirol,  v.  p.  867. 
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'•"•"ff       of  the  blood- vesitclB,  and  embolimn, 
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:  atheroiuatoiiB  disease 


J    _, and  lastly  tha  nervona  tiaaue 

may  hecomo  atrophit^  from  lonn-continncd  disuse,  or 
from  diBease  of  the  brain  and  optjc  norve. 

Tumours  of  Tiik  Bktin*,  Glioma. —There  ia  only 
one  form  of  tu moor  whiih  it  will  be  neceaeary  to  nuttoa 
under  thia  lieadiug — viz..  Glioma  (Virchow).  Tbu 
morbid  Ki^wth  ori^i^natcs  in  tlio  iteiiragUn,  or  delicata 
iiiteriititial  matrix  of  the  brain,  retina,  and  other  ner- 
vous Htrunturcs * 
r  The  gliomata  are  of  two  kinds,  Hoft  and  hard.  The 
ooft  Vtiriety  are  com^ioacd  ol'  a  tioely  granulated  iat«r- 
c«llu1ar  BubBttuice  and  cells,  the  latter  in  size  and  ap- 
pearance reaemhiing  pux  ci'lU.  In  the  harder  form 
thu  intercellnlur  subatunce  ia  Gbrillated,  and  the  cells, 
though  small,  arc  futtiform,  containiag  ftae  Bhiain)^ 
nuclei.  The  ucrvouit  elements  are  not  involved  In  tha 
morhid  procexH,  bnt  frequently  un Jorgo  fatty  degenera- 
tion i  it  in  the  nourocUa  howuvcr  which  ia  affected  by 
the  localized  hyperpUiitia,  it»  cells  being  cxcesHiisly  iu- 
creuHod  in  number. 

These  tumours  are  of  rIow  frrowth.  and  it  is  donbtfol 
if  they  are  mali;^ant.  Gliomata,  however,  infect  neigh- 
bouring structures,  uud  have  a  tendency  to  fungate, 
so  that  they  may  be  mistaken  for  cnocer  unleas  care- 
fnlly  examined  nnder  the  microscope.  It  is  by  the 
siae  of  the  celh  that  wo  tthall  be  cbieily  guidod ;  so  long 
as  they  do  not  exceed  those  of  the  coiiucctive  tissue 
they  may  be  oonsidorcd  as  gliomatous,  althongh  the 
mass  may  have  formed  a  fuuj^oits  excrescence ;  nut  if 
the  cells  exceed  this  sizis  the  tumour  must  be  referred 
to  the  sarcomatous  group. 

Theprouni'Hintobeformcdin  gliomaisunfavonmble, 
although  lesB  bo  than  in  cancer.  It  is  of  course  neces- 
sary to  remove  the  entire  morbid  growth,  or  it  will  la 
all  probability  recur. 

Oasit.—I'be  following  oase  illustrates  the  coarse  and 
treatment  of  glioma  of  the  retina  :— 

Aahruf,  a^ed  six,  was  brought  to  me  at  the  OphthaU 


•  -Du  EiSDkUnttuD  OvaohwalBtuu."   V.   : 
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mic  HoBnttal,  and  preeeutcd  the  following  conditionH: — 
Genernl  nealth  good:  the  pnpil  of  the  right  eye  was  E 
widely    dilated,   and    a    yellow    reflection    from    the  ^ 
fandns  could   be  m'CTi,  evidently   pruceeding  from   a 
morbid   growth   which   projected    into    the    vitreous 
chamber. 

I  adviaed  the  removal  of  the  eye,  but  as  the  parents 
wonld  not  conseat,  the  child  was  removed  from  the 
hoepital.  Twelve  months  afterwards  they  again  brought 
him,  and  the  ri^ht  eye  then  preeented  the  appearance  ^ 
delineated  in  Fig.  34:.    The  child's  health  had  fallen  p 


From  a  Fliolc^^iili. 

off.  but  the  glaiids  of  the  neck  were  not  enlarged.  The 
eyi>1idR  were  greatly  dietemled,  and  a  fnngatiag  tumour 
was  seen,  growini;  from  the  eyeball  and  protruding 
between  the  eyeluls.  ltd  Burfuce  waa  ulcerated,  and 
Wed  when  touched,  but  was  uaually  covered  with  a 
erUHt  of  dried  blood  and  matter. 

I  at  once  determined  to  remove  the  morbid  growth,  Baaonl. 
and  there  wua  little  dilficulty  in  accomplishing  thin,  the 
child  having  been  placed  uuderthe  inflacuce  of  chloro- 
form,   Ou  paseing  my  finger  bohind  the  tumour,  I  felt 


IB  very  mticli  enlarged.   I  dividod 

II  near  the  optic  TorEimeii  as  pos- 

eible,  and  then  applit^l  the  aoliil  chloride  of  zinc  to  the 


bottom  and  eidtiH  o 


the  wound.     Tha  uliUd  i 


6a  examining  the  taiaouiv  I  fouod  tliat  the  optic 
nerve  waa  embedded  in  a  morbid  product,  bikviDK  all 
the  chariLctora  above  noticed  an  cbaractnriiitic  of  t^« 
'  Boft  variety  of  glioma ;  tho  rcmaiaa  of  the  nerve  fibres 
conid  ixi  ready  traced  through  the  tumour.  The  Klobe 
of  the  eye  was  lincit  with  a  similar  abn')rmiil  structure, 
which  liraJBcted  forwards  through  the  Mclrrotic,  givini; 
rise  to  tho  fungoid  mass  which  oppi-ared  eitin-uolly ; 
but  the  vitreous  npace  was  empty,  or  mthcr,  niiocca- 
pied  by  the  morbid  g-rowth.    I  carefully  exiimined  every 

fart  of  thin  specimen,  and  in  not  a  tiiugle  instouce  did 
fiad  cells  exccedtag  those  of  a  pus  globule  in  she,  ttor 
.    were  there  any  fnsifurm  ceIIb  aiioi;g  them 

It  remains  of  course  to  Ije  neen  if  any  of  the  tnmiinr 
has  been  left  in  the  orbit.  From  its  history,  I  believe 
it  commenced  in  the  retina,  as  there  was  no  protru- 
sion of  the  eye  when  I  first  saw  the  cliild,  and  lio  lisj« 
never  shuwn  any  Byniptoms  of  diBease  of  the  brain.  I 
cannot,  however,  but  tear  that  the  glioma  may  hava 
]>ariBcd  alun^  the  neuroglia  of  the  optic  ticrro  to  tlic 
ehiasnia.  and  that  ultimalely  the  brain  will  be  involvej; 
bnt  at  present  no  such  complication  has  occnrrud.  The 
Bijjht  of  the  left  eye  ia  perfect,  and  Ihu  cliilJ'e  general 
health  has  improved  remarkably  xince  the  operation. 

It  does  not  often  happen  that  we  have  the  oppor- 
tunity of  watfl-'hing  the  growth  of  a  tumour  of  t)tia 
kind  ;  bat  the  dilated  piipil  and  glistening  yellonish- 
white  reHcetioD  from  the  bark  of  the  oyc,  wci'e  sufficieiit 
to  lead  to  a  correct  diagnosia  iu  the  early  Etaj^CB  of  this 
case.  The  opMhalmoBcopc  may  afford  ub  mnch  assiii- 
tance  in  instances  of  the  kind,  and  if  emjiloyed  saffi- 
ciently  early  would  usually  demonstrate  the  fact  of  the 
morbid  growth  being  limitetl  to  one  part  of  the  rotioa, 
giving  it  a  thickened  and  mottled  appearance.  Subae- 
quently,  as  the  diseaso  involves  the  whole  of  the  retina, 
the  eye  assomes  tho  appoaraaoc  formerly  known  as  tho 
"  amaurotic  cat's-eye, '  The  morbid  growth  advancing 
bursts  through  tho  globe  of  the  eye,  and  ultimately 
aasumea  the  fungoid  appearance  depicted  in  Fig.  3t. 
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There  can  be  no  qnestion  as  to  the  necessity  of  re- 
moving the  eyeball,  and  with  it  the  morbid  growth  in 
cases  of  this  tbrm  of  disease. 

FUNCTIONAL  DISORDERS   OP  THE  RETINA. 

Night  Blindness  or  Hlmbralopia.— The  following  HExxmA- 
extract,  taken  from  a  work  stamped  with  the  anthority  i-ofu. 
of  Government,*  gives  a  good,  tnough  marvellons,  ac- 
count of  hemeralopia.  Capt.  Smith,  R.N.,  reports  that 
in  September,  1801,  the  Merlin  captured  a  Spanish 
privateer,  and  having  been  sent  with  twenty  men  to 
cruise  in  her  as  tender,  he  thus  describes  their  ad- 
venture : — 

**  In  a  few  days,  at  least  half  the  crew  were  affected  Capudn 
with  nyctalopia.     We  were  chased  one  calm  morning  nSTnTtWe 
by  a  large  Xebec,  carrying  from  eighty  to  one  hundred  of  night 
men,  and  towards  evening  she  was  fast  pulling  up  to  bimdnes*. 
us,  our  people  having  been  fagging  at  their  oars  many 
hours  without  any  relief.     Elnowing  that  night  would 
deprive  half  ot  our  crew  of  sight,  it  was  proposed  to 
try  our  strength  with  the  enemy  while  it  was  daylight ; 
this   was  answered  by  three  cheers.     The  oars  were 
run  across,  and  the  enemy  by  this  time  being  within 
gnnshot,  the  action  commenced.     After  a  time,  to  our 
great  relief,  he  sheered  off  and  pulled  away  from  us ; 
we,  in  our  turn,  became  the  pursuers ;  but  when  night 
came  on,  we  took  special  care  to  lay  onr  head  from  the 
Xebec,  and  saw  no  more  of  her. 

''  This  circumstance  put  me  on  devising  some  means  HUnMtbod 
of  curing^  the  people  affected  with  night  blindness,  and  o't«J»** 
I  could  think  of  none  better  than  excluding  the  rays  "*"* 
of  the  sun  from  one  eye  during  the  day,  by  placing  a 
handkerchief  over  it ;  and  I  was  pleased  to  find,  on  the 
succeeding  night,  that  it  completely  answered  the 
dciired  purpose,  and  that  the  patients  could  see  per- 
fectly well  With  the  eye  which  had  been  covered  during  Bj  ooreruif 
the  day ;  so  that,  in  future,  each  pterson  so  affected  JJ^  «y*  ^ 
had  one  eye  for  day,  and  the  other  for  night.    It  was 
amusing  enough  to  see  Jack  guarding,  with  tender 
care,  his  night  eye  from  any  the  slightest  communica- 
tion with  the  sun's  rays,  and  occasionally  changing  the 
bandage,  that  each  eye  in  turn  might  take  a  spell  of 


•  "Royal  Naval  Biography,"  1886,  vol.  iv.  Part  II. 
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in  a  dim 
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night  duty,  it  being  fouud  that  guarding  the  eye  for 
one  day  was  sufJicicnt  to  restore  the  tone  of  the  optic 
nerve,  a  torpor  of  which  and  of  the  retina  is  supposed 
to  be  the  proximate  cause  of  the  disease.  I  mucn  ques- 
tion whether  any  purely  medical  treatment  would  have 
had  so  coni|)lete,  and,  above  all,  so  immediate  an  effect. 

"  Persons  affecte<l  with  nyctalopia  become  perfectly 
blind  as  night  approaches,  and  continue  so  till  the 
approach  of  da^'lignt ;  the  medical  treatment  is  bleeil- 
ing  and  purging,  blisters  applied  repeatedly  to  the 
temples,  close  to  the  external  canthus  of  the  eye, 
cinchona  bark,  joined  with  chalybeates,  Ac,  all  of 
which  was  impracticable  by  us,  having  no  medicine  on 
board  our  little  vessel.  I  am  aware  that  this  disease 
frequently  attends  scurvy  in  tropical  climates,  and  is 
sometimes  occasioned  by  derangement  of  the  digestive 
organs  and  hoi)atic  system,  in  which  cases  our  simple 
treatment  would  be  useless  ;  but  in  the  above  instance 
it  was  evidently  caused  only  by  the  sun." 

Although  bordering  on  the  marvellous,  this  account 
is,  I  think,  worth  recording,  more  particularly  as  I 
quite  agree  with  Captain  Smith  as  to  the  causes  of 
nemeralo])ia ;  I  believe  it  doi*s  occur  from  scurvy  and 
over-stimulation  of  the  retina. 

We  must  exclude  from  this  group  cases  of  pigmen- 
tary degeneration  of  the  retina,  and  in  fact  all  diseases 
of  the  eye  accomf)anied  with  structural  lesions,  which 
in  themselves  account  for  the  night  blindness  ;  as,  for 
instance,  opacities  of  the  vitreous,  lens,  and  cornea, 
myosis,  and  such-like  affections,  and  simply  confine  our 
remarks  to  cases  in  which  marked  diminution  in  the 
acuteness  of  vision  exists  when  the  patient  is  removed 
from  a  bright  light,  and  yet  in  which  we  can  discover 
no  lesions  of  the  retina  or  of  the  dioptric  media  to 
account  for  the  phenomena.  Instances  of  the  kind 
are  common  in  the  tropics. 

In  heraeralopia  the  patient  is  not  only  blind  at 
night,  but  at  all  times  if  taken  into  a  room  dimly 
lignted ;  he  can  see  comparatively  well  in  bright  moon- 
light, or  in  a  well-lit  room.  Hemeralopia  evidently 
therefore  arises  from  a  state  of  torpor  or  exhaustion  of 
the  retina,  which,  under  these  circumstances,  requires 
a  CTeater  number  of  luminous  rays  to  produce  a  een- 
sible  impression  than  in  the  healthy  eye. 

Causes. — This  condition  of  the  retina  may  be  brought 
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about  by  general  ansemia  and  imperfect  nutrition,  or 
by  intense  excitation  of  the  nervous  structures,  and 
consequent  exhaustion ;    probably   a  combination  of 
these  causes  is  the  most  prolific  source  of  hemeralopia. 
A  patient,   whether  from   bad   food,   impure   air,  or  From  bad 
disease,  falls  into  a  state  of  anaemia,  and  if  he  be  then  food  and 
exposed  to  the  intense  glare  of  a  tropical  snn  hemera-  •"***i5^*'*» 
lopia  is  the  result.     It  is  unnecessary  for  me  to  cite 
instances  to  prove  that  such  influences  are  a  cause  of 
night  blindness,  it  being  well  known  th^t  sailors  re- 
turning from  a  long  voyage  in  the  tropics,  and  predis- 
posed to  scurvy   from  ship-diet,  are  not  unfrequeutly 
affected  with  hemeralopia;  but  direct  exposure  to  the  orexpoaare 
glare  of  the  sun  has  hardly  been  recognised  as  a  sole  ^  '*>e  »im 
cause  of  night  blindness.  ****°** 

The    Treatment  of  night  blindness  resolves  itself.  Treatment 
therefore,  into  endeavours  to  restore  the  nutritive  func- 
tions by  suitable  diet,  and  such  means  as  iron  and  Tonics, 
strychnine,  and,  when  required,  by  antiscorbutic  reme-  food,  and 
dies,  giving  the  eyo  rest  at  the  same  time.     If  these  "**** 
objects  are  kept  in  view,  I  have  never  seen  a  case  of 
hemeralopia  that  has  failed  to  recover;  provided,  of 
coursse,  that  the  patient  has  not  been  suffering  from 
some  incurable  disease  of  the  liver,  kidneys,  or  other 
important  organs  of  the  body.     In  making  this  asser- 
tion, I  rejrtrict  myself,  in  fact,  to  cases  of  hemeralopia 
in  the  limited  sense  above  indicated,  and  not  to  cases 
in  which  the  night  blindness  depends  upon  other  and 
assignable  causes. 

Snow  Blindness  would  appear  to  arise  from  some-  Sirow- 
what  the  same  causes  as  hemeralopia,  the  glare  from  Bwwn- 
the  snow  causing  over-excitation,  and  ultimately  loss  of  "**** 
sentient  power  in  the  retina.     The  affection,  however,  Hetinal 
is  only  transient,  and  usually  passes  away  after  the  •****«*><>"• 
removal  of  the  cause  of  the  disease.* 

Dr.  H.  Cayley  gives  the  following  account  of  snow 
blindness.     He  writes  : — 

"  As  I  was  crossing  the  *  Zoji  La'  pass  from  Cashmir  Dr.  Cajlej'a 
to  Ladak  early  in  May,  I  had  the  opportunity  of  seeing  i»rr»ti»o. 
many  cases  oi  snow-blindness,  and  a  brief  description 
of  the  affection  may  be  of  inU'rest. 

**  The  day  of  cnissing  the  pass,  my  party  were  on  the 


•  Kane's    "Arctic  Exploration:"    Dr.   Hayes'  Report  of  a 
Sledge  Journey,  Appendix,  p.  48*J. 
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move  for  more  tlian  sixteen  hours  over  fresh  fallen 
snow  the  whole  way,  and  soon  after  mid-day  I  noticed 
some  of  the  aorvants  and  baggage  coolies  stumbling 
along  with  their  eyes  covered  and  protected  as  mach 
ft^  possible,  an<l  all  complaining  of  intense  burning  and 
Sjmptnrna:  throbbing  in  the  eyeballs,  headache,  and  dimness  of 
sight.  I  recommended  what  I  had  heard  from  natives 
of  the  mountains,  and  had  myself  found  to  give  great 
relief — viz.,  the  application  of  a  handful  of  snow  on  the 
eyes  for  a  few  minutes,  till  the  burning  was  removed, 
and  repeating  this  at  intervals.  After  the  march  was 
over,  and  during  the  night,  all  those  whose  eyes  were 
affected,  consisting  of  nearly  half  the  party,  suffcre<l 
■oTrrepain.  most  acutely  from  decp-seatod  pain  in  the  eyes  and 
orbits,  with  more  or  less  complete  losa  of  sight ;  and 
many  of  the  coolies,  who  were  all  hill-men,  and  accus- 
tomed to  the  snow,  were  sitting  out  in  the  cold  night 
air,  groaning  with  pain,  but  finding  their  sufferings  less 
than  in  the  smoky  huts.  The  next  morning  two  of 
the  servants,  and  about  twenty-five  coolies,  were  suf- 
fering in  a  greater  or  less  degree  from  the  followinff 
Sight  almost  Symptoms  :  almost  complete  loss  of  sight ;  they  conla 
io«t.  iust  see  their  way  about,  but  some  even  were  quite 

Intolerance  c>liii<l-  The  most  intense  intolerance  of  light;  severe 
of  light.  deep-seated  pain  and  burning  in  the  eyeballs  and  orbits, 
and  generally  bad  headache.  The  other  symptoms 
were  profuse  lachrymation,  injection  of  the  conjunctiva, 
and  swelling  and  pufliness  of  the  lids,  and  contracted 
OphthftlmU.  and  inactive  pupils.  Acute  ophthalmia,  in  fact,  with 
the  symptom  of  nervous  irritation  especially  promi- 
nent. In  some  only  one  eye  was  affected,  but  generally 
both,  though  not  always  m  the  same  degree.  In  some 
the  affection  commenced  after  the  day*s  march  and 
exposure  were  over,  but  I  think  only  in  those  who 
went  into  the  huts,  and  were  exposed  to  the  irritating 
smoke  of  fires  of  wood  and  animal  dung.  The  treat- 
Treatment,  ment  I  employed,  and  which  gave  great  relief,  was 
warm  fomentations,  and  a  lotion  of  equal  parts  of 
tincture  of  opium  and  water  dropped  into  tne  eyes, 
and  keeping  the  eyes  covered  witn  a  wet  bandage. 
The  drops  caused  smarting  for  a  few  minutes,  followed 
by  great  relief.*** 
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LionTNiNG   Blindness. — Momentary  exposure  to  a  Efvrcts 
very  bright  light  may  induce  impairment  of  vision,  by  *"  Light- 
destroying  the  sensibility  of  the  retina.    The  captain  of 
one  of  our  coasting  steamers  consulted  me  a  short  time  lllustra- 
since  on  account  of  impaired  sight,  paiticularly  marked  **®°* 
at  night.     His  vision  hud  been  perfect  until  within  a 
few  months  of  the  time  I  first  saw  him  ;  he  was  then 
at  sea,  and  one  fearfully  dark  and  stormy  night  sud- 
denly a  vivid  flash  of  lightning  burst  over  the  vessel : 
my  patient  states  that  for  a  few  minutes  afterwards  he 
was  perfectly   blind,  and  although  he  recovered  his 
sight  to  a  great  extent,  it  has  since  remained  im- 
paired.    No  abnormal  appearance  could  be  detected 
with  the  ophthalmoscope. 

The  functions  of  the  retina  may  become  similarly  Similar 
injured  from  prolonged  work  on  minute  objects  in  a  Jl^^J^^j. 
bright  light,  as  in  the  instances  of  watchmakers  and  work, 
engravers,  and  3'et  the  fundus  of  the  eye  may  appear 
perfectly  healthy. 

Colour  Blindness,  or  Daltonism,  in  some  instances  Daltok- 
comes  under  the  class  of  diseases  dependin<j  upon  im-  '■'*• 
pairment  of  the  functions  of  the  retina,  without  any 
perceptible  lesion  in  the  nervous  apparatus  of  the  eye ; 
on  the  other  hand,  colour  blindness  is  frequently  met 
with  in  the  early  stages  of  atrophy  of  the  optic  nerve. 
Excluding  instances   of  this  latter   description  one 
meets  with  cases  from  time  to  time,  in  which  colour 
blindness  appears  to  be  a  congenital  and  hereditary  B.^rediUrj 
affection,  and  is  incurable ;  the  patient's  sight  may  in  *°**  incur». 
other  respects  be  perfect,  but  he  is  unable  to  distin-    *' 
guish  between  certain  colours — red,  orange,  and  yellow  Certmin 
may  not  be  distinguishable  from  blue,  grey,  or  green,  ooioora  only 
and  in  some  few  cases  absolute  colour  blindness  exists,  "®<*P"*^- 
black  and  white  being  alone  recognised.     In  other 
instances  the  patient  complains  that  all  colours  pre- 
sent a  certain  tint  either  of  red,  green,  or  some  other 
colour ;  bat  this  form  of  colour  blindness  is  uncommon, 
except  as  a  result  of  disease  of  the   brain,  or  optic 
nerve,  which  we  shall  subsequently  have  to  consider. 

Dr.  G.  Wilson*  states,  that  patients  suffering  from 
colour  blindness  can  often  distinguish  colours  by  arti- 
ficial light,  better  than  by  daylight;   he  |)oint8  out 


*  '' Researches  on  Colour  Blindness,"  pp.  1 18- 127.  Edin.,  185& 
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either  optic 
tract. 


Bj  a  clot  of 
bluod, 

or  tamour. 


very  forciMy  the  nec«^s«*ity  of  examining  men  employed 
as  guarls  to  railway  trains,  and  in  other  similar  situa- 
tions, as  to  tlieir  nower  of  distinj^uiKhinff  the  varions 
colours  :  a  man  may  ho  affected  with  Daltonism  with- 
out knowing  it.  and,  if  tjo.  he  is  of  course  quite  unfit 
for  an  enipL  •yment  in  wliicli  the  recognition  of  coloured 
signals  is  all-imi-ortant.  The  ability,  however,  to  dia- 
ccm  colours,  as  I  have  al.K)ve  remarked,  is  imj>aired  by 
varions  affections  of  the  eye,  fur  instance  in  some 
cases  it  fullows  commencing  atrophy  of  the  optic 
nei-ve.  llie  colour  to  which  such  patients  are  most 
frequently  insensitive  is  red,  while  blue  is  best  pre- 
served :  preen  appears  yellow  or  grey ;  rose  and  violet, 
bluish.  ITie  prugiM»is  of  the  nerve  affection  is  not 
modified  by  loss  of  colour  jicrception.  (Vide  Am- 
blyopia.) 

H  KM  ion  A,  OR  Uaif-viston',  (p.  451). — Tlie  fibres  of 
the  optic  tracts  meet  in  the  chiasma,  those  from  the 
outer  part  of  the  right  tract  passing  to  the  outer  part 
of  the  rijjht  retina,  and  those  from  the  inner  part  of 
the  right  tract  supplying  the  inner  half  of  the  left 
retina ;  the  left  optic  tract  in  like  manner  supplies  the 
outer  half  of  the  lelt  retina,  and  the  inner  half  of  the 
right  retina.  In  consetjueiice  of  this  relation  of  the 
fibres  of  the  optic  tracts,  mechanical  causes,  such  as  a 
clot  of  blood,  or  a  tumour,  interfering  with  the  integrity 
of  either  oi.tic  tracts,  may  pniduce  blindness  confineii 
to  the  inner  half  of  one  aud  the  outer  half  of  the  other 
eye,  while  the  remainder  of  both  rotinjB  may  be 
healthy.  The  defect  in  the  sight  is  clearly  indicated 
and  must  be  carefully  mapped  out  by  a  close  scrutiny 
of  the  visual  field  of  both  eyes  ;  it  is  thus  only  that  vc 
can  arrive  at  a  correct  diagnosis  of  the  case.  If  the 
disease  be  confined  to  one  side  of  the  brain,  the  limita- 
tion of  the  field  of  vision  is  often  clearly  defined,  and 
should  the  history  of  the  case  ]H:)int  to  the  formation 
of  a  clot  as  the  cause  of  the  affection,  we  need  hardlv 
fear  that  the  impairment  of  vision  will  extend ;  but 
the  majority-  of  these  cases  depend  on  tumours  involv- 
ing the  chiasma,  in  which  case  both  tracts  are  gra- 
dually implicated,  and  the  patient's  sight  hopeleesly 
destroyed.  If  the  henji<']^ic  contractions  occur  simul- 
taneously or  at  a  short  interval  from  each  other,  the 
corresponding  sides  of  the  two  retinas  being  affected,  we 
may  ascribe  the  ditfcase  to  one  rcot  of  the  optic  nerve. 
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Homonymoufl  or  lateral  hemiopia  is,  however,  ex- 
ceptional. The  temporal  halves,  and,  in  rare  cases, 
the  nasal  or  upper  and  lower  halves  of  each  mono- 
cular visual  field,  are  blinded.  Temporal  hemiopia  is 
to  be  explained  by  hindrances  to  conduction  in  the 
optic  fibres,  which  cross  at  the  chiasma.  We  have  no 
proof  of  the  existence  of  other  forms.* 

In  these  cases  of  destruction  of  the  nerve-fibres,  Retiiw 
occasioned  by  disease  affecting  the  optic  tracts  or  the  JjJJJJ? 
brain,  abnormal  appearances  are  not  often  observed  in 
the  retina  ;  it  is  this  fact  which  distinguishes  hemiopia 
resulting  from  paralysis,  from  that  impairment  of 
vision  in  which  naif  of  the  retina  has  been  detached 
or  entirely  destroyed  from  an  effusion  of  serum  or 
blood  behmd  it. 

Hemiopia   sometimes  appears  as  a  transient  affec- 
tion, depending  upon  functional  derangement  of  the  Functional 
retina.     Dr.  WoUaston's  case  is  an  instance  of  tran-  *»««•»<>?»»• 
sient    hemiopia ;    he    remarks — "  I    suddenly   found,  ^*^' 
after  violent  exercise  two  or  three  hours  before,  that 
I  could  see  but  half  the  face  of  a  man  whom  I  met ; 
and  it  was  the  same  with  respect  to  any  other  object 
I  looked  at.     In  attempting  to  read  the  name  John- 
son over  a  door,  I  saw  only  ....  son,  the  commence- 
ment of  the  name  was  wholly  obliterated  to  my  view." 
In  this  case  the  affection  passed  off  in  about  a  quarter 
of  an  hour. 

We  meet  with  instances  of  this  kind  from  time  to 
time  in  practice;  they  generally  come  on  with  indi-  Duato 
gestion  or  headache,  and  are  of  little  or  no  conse-  ff^*"^**^  *"*' 
qucnce,  but  may  cause  the  patient  much  unnecessary 
alarm.  On  examining  the  eye  with  the  ophthalmo- 
scope no  abnormal  appearance  can  bo  discovered,  the 
aff*ection  probably  depending  upon  temporary  loss  of 
power  in  the  nerve- fiores,  or  nervous  matter,  supply- 
ing half  the  retina  of  either  eye.  In  some  instances 
of  nemiopia  there  is  a  marked  defect  of  colour  percep- 
tion in  the  sound  half  of  the  visual  field.  In  one 
case  of  this  kind  vision  was  nearly  restored,  but  on 
the  blind  side  the  colour  sense  remained  defective. 

Treatment. — In  that  form  of  disease  last  described,  Tr§aimeia, 
we  must  direct  our  attention  towards  the  removal  of 


*  C.  Stellwag  von  Carion,  **  Diseases  of  the  Eye."  By  EUtcklev 
and  Kooea,  New  York,  1868,  p.  663. 
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the  80urce  of  irritation,  which  is  usually  gastric ;  bat 
as  I  have  before  remarked,  the  affection  is  gcueraJlj  a 
very  transient  affair,  and  it  wiU  often  be  unneceesaiT 
to  prescribe  anything  for  it.    In  those  far  ffraver  caaes 
arising  from  actual  destruction  of  tissue  m  the  opfcic 
tracts,  or  nervous   centres,  we  can  seldom  do  moch 
•    towards  relieving  the  fcfym]>toms.     We  shall  generally 
have  sufficient  evidence  of  the   nature  of  tne  lesion 
from  various  concomitsmt  symptoms,  depending  upoa 
the  disease  of  the  brain,  auu  it  is  to  these  our  atten- 
tion should  be  directed  rather  than  to  the  state  of  the 
retina. 

Scotoma  (constant)  signifies  a  form  of  partial  blind- 
ness, in  which  only  a  portion  of  the  retina  is  insensible 
to  light,  and  this  pail  often  appears  as  a  black  speck 
to  the  i)atient,  particularly  when  he  is  engaged  in 
reading  or  any  similar  work.  In  these  cases  the  rajs 
of  light  are  not  prevented  from  reaching  the  retina, 
but  they  fall  on  certain  part*  of  the  fundus  of  the  eye 
incapable  of  appreciating  the  stimulus  of  light,  which 
hence  a])pear  as  dark  spots  in  the  field  of  vision. 

One  of  the  characteristic  features  of  scotoma  is,  that 
the  patient  observes  the  dark  spots  to  move  exactly 
with  his  eyes,  and  not  float  about  before  them,  as  in 
Mu8C(P  v(fUtantc8 ;  thus,  for  instance,  it  will  appear  to 
follow  the  eyes  as  these  are  cast  along  the  lines  of  a 
book  in  reading  or  writing,  as  it  were  covering  a  part 
of  the  line;  in  fact,  we  may  generally  detect  the 
presence  of  a  scotoma,  by  making  the  patient  look 
through  a  small  a])erture  at  a  sheet  of  white  paper, 
upon  which  he  will  generally  perceive  a  black  spot 
projected,  if  a  part  of  his  retina  is  insensible  to  li^t. 
Scotomata  vary  much  in  form  and  figure,  being  de- 
scribed as  discs,  lines,  stars,  and  so  on. 

The  position  of  the  scot(jma  will  very  much  influence 
its  effect  on  the  patient's  sight:  if  at  or  near  the 
yellow  spot  it  will  be  most  annoying,  constantly  inter- 
fering with  the  perfection  of  vision.  On  the  other 
hand,  if  the  scotoma  be  eccentric,  it  may  cause  but 
little  inconvenience,  and  hardly  any  at  all  in  reading 
or  writing ;  but,  w^hen  looking  at  a  distant  object,  the 
patient  will  probably  notice  a  hazy  or  misty  appearance 
over  a  portion  of  the  field  of  vision. 

Scotoma  may  arise  from  congenital  defect,  a  portion 
of  the  retina  being  imperfect  or  wanting ;  but  these 
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dark  spots  are  far  more  commonly  the  result  of  inflam-  Cong«mtal 
mation  of  the  retina  and  choroid.    In  this  case  the  defeoi. 
ophthalmoscope  may  reveal  to  us  the  nature  of  the 
disease ;  it  may  be  that  a  spot  of  atrophied  retina,  or 
one  infiltrated  with  choroidal  pigment,  will  thus  be  BekiiiHu. 
seen,  and  account  satisfactorily  for  the  symptoms  of 
which  the  patient  complains. 

In  other  cases  scotoma  may  be  induced  by  paralysis 
of  some  of  the  fibres  of  the  optic  nerve  or  tracts,  or  de-  Disease  of 
struction  of  a  very  limited  portion  of  the  brain;  in  t*»ene'^* 
which  case,  although  the  portion  of  retina  supplied  by 
these  fibres  will  be  absolutely  insensible  to  light,  still 
we  may  bo  unable  to  perceive  any  alteration  in  the 
fundus  of  the  eye  by  means  of  tne  ophthalmoscope. 
In  cases  of  this  description,  the  scotoma  generally 
comes  on  suddenly,  and  the  affected  portion  of  the 
retina  if  not  absolutely  insensible  to  light,  may  be 
incapable  of  appreciating  colours  (see  page  429) :  in 
fact,  it  often  happens  that  a  certain  portion  of  the 
retina  may  be  affected  with  colour  blindness,  in  the 
first  instance,  and  subsequently  become  dead  to  the 
stimulus  of  light  without  our  being  able  to  detect  any- 
thing wrong  with  the  eye  by  means  of  the  ophthalmo- 
scope. 

Should  a  scotoma  have  been  observed  by  the  patient  Pro^osis 
for  some  considerable  time,  it  is  seldom  that  the  black  ^^  >«»  old 
spot  subsequently  disappears,  whether  it  arises  from  ^      * 
an  affection  of  the  brain  or  retina,  especially  if  symptoms 
of  commencing  atrophy  of  the  disc  are  present.     But 
if  the  spot  has  only  recently  appeared  the  case  will 
not  be  so  hopeless,  and  our  prognosis  and  treatment 
will  be  very  much  guided  by  the  aid  which  the  ophthal- 
moscope affords  us.    A  central  scotoma  is  always  more 
serious  than  one,  though  it  may  be  of  large  size,  in  the 

Seriphery  of  the  retina.     If  no  morbid  changes  are 
etected  in  the  eye,  probably  the  disease  depends  on  or  if  at- 
some  affection  of  the  nerve ;  or  we  may  suppose  that  a  Jjj^^3 
limited  portion  only  of  the  optic  tract  is  involved ;  and  ohuget. 
in  these  cases  we  may  hope  for  some  improvement.     I 
need  hardly  say  that  no  such  favourable  prognosis  can 
be  formed  in  a  case  of  partial  atrophy  of  the  retina,  or 
where  its  nervous  structure  has  been  invaded  by  pig- 
mentary formations  from  the  choroid,     q^  ^}^q  other 
hand,  absence  of  atrophic  symptoms  in  the  optic  nerve 
or  retina  does  not  exclude  an  unfayoarable  result. 
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Blood  clots  are  sometimes  a  cause  of  scotoma,  and 
may  be  detected  with  the  ophthalmoscope;  as  thej 
are  ab.^()rl)eil,  the  part  gradually  recovers  its  functions. 
The  same  remark  applies  to  limited  serous  cffasions 
behind  the  retina,  provided  the  nervous  tissue  does  not 
appear  to  be  atrophied,  having  lost  its  transparency 
over  the  seat  of  eliusion. 


P1SBA8K8 
or  Elastic 
Lamina. 

Epithelium 
hides  cbo* 
roid  in 
Hindoos. 


Vessels  ex- 
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disease. 
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DISEASES   OF    THE    ELASTIC    1.AMINA   OF   THE    CHOROID. 

The  Elastic  Tjamina  is  an  homogeneous  membrane, 
separated  from  the  sclerotic  by  the  vascular  network 
of  the  choroid  and  ciliary  processes,  and  internally  it 
is  line<l  by  a  layer  of  epithelial  cells,  which  in  the  eye 
of  the  native  of  India  are  full  of  black  pij^nnent,  so 
that  the  structures  In^hind  these  pigment-cells  cannot 
well  be  seen  till  they  have  been  removed.  Yet  we 
frequently  see  the  vessels  of  the  choroid  looking  as  if 
injected  with  vemiiliou,  and  jdaced  on  a  black  back- 
ground. Un<ler  these  circumstances,  therefore,  the 
hexagonal  cells  of  the  elastic  lamina  must  have  been 
destroyed,  or  in  some  way  removed. 

It  is  ]K)SHible  that,  from  congestion  of  the  vessels, 
the  epithelial  cells  may  be  j>ushed  on  one  aide,  so  as 
to  expose  the  vascular  network  of  the  chon^id  behind 
them  ;  but  althouirh  it  be  admitted  that  these  cells  are 
elastic,  and  capable  of  separation  from  one  another, 
still,  1  believe  that  in  the  eye  of  a  native  the  vessels  of 
the  choroid  are  seldom  thus  brought  into  view,  unless 
the  cells  are  deatroypd.  It  is  by  no  means  an  uncom- 
mon thing  to  meet  with  instances  in  which  the  epi- 
thelium has  been  thus  completely  broken  up,  patches 
only  of  it  being  left  scattered  over  the  surface  of  the 
lamina. 

Absence  of  Epithelium. — These  pigment-cells  may 
be  destroyed  and  the  patient's  vision  remain  but 
slightly  impaired.  !No  doubt  the  epithelium  is  placed 
there  for  some  imjwrtant  j)Uipose,  though  I  am  not 
aware  of  what  its  precise  functions  may  be;  but  this 
much  is  certain,  that  the  pigmented  epithelium  must 
absorb  a  number  of  the  rays  of  light  which  enter  the 
eye ;  and  in  a  tropical  climate,  where  the  glare  of  the 
sun  is  excessive,  they  would  i)erhai)s  be  a  protection 
to  the  retina. 

M.  Bravais  observes  that  correct  vision  can  only 
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exist  with  clear  images  on  the  retina ;  bnt  that  images  Views  of  M. 
formed  by  direct  rays  may  retain  their  clearness  even  ^f»^««« 
when  reflected,  if  every  reflected  ray  re-crosses  the 
retina  exactly  where  it  has  already  traversed  it.    This 
condition  is  fulfilled  wherever  the  reflecting  surface  is 
in  contact  with  the  sensitive  screen.     Every  ray  of 
light,  according  to  this  authority,  which  has  traversed 
one  of  the  cones  or  rods  of  the  columnar  layer  of  the 
retina  being  stopped  and  reflected  by  the  choroid  can 
only  return  by  a^ain  permeating  the  same  sensitive 
structure,  thus    mcreasing  the    impression   without 
diminishing  the  clearness  of  the  image.     Thus  in  the 
normal  eye  the  hexagonal  cells  lying  behind  the  rods 
of  Jacob,  reflect  back  the  light  in  a  manner  which  may 
seem  to  render  it  useful.     The  confusion  of  vision  of 
old  people  in  whom  the  hexagonal  cells  are  often 
destroyed,  and  also  in  albinos,  may  thus  be  accounted 
for.*     But  I  have  certainly  seen  instances  in  which 
the  hexagonal   cells  alone  have  been   almost  com- 
pletely destroyed,  and  yet  the  patient's  vision  has  been 
remarkably  ^ood.     It  must  not  be  supposed  that  the  I«om  of 
cases  just  referred  to,  of  removal  or  distension  of  the  5?{h*Slh*" 
epithelium  of  the  elastic  lamina  without  impairment  dueMe. 
01  vision,  are  of  common  occurrence ;  they  are,  indeed, 
quite  exceptional;  for  although  this  alteration  does 
not  appear  directly  to  afiect  the  functions  of  the 
retina,  yet  in  the  majority  of  instances  it  is  the  result 
of  some  pre-existing  disease,  which  has  also  produced 
defective  sight. 

Colloid  Disease. — ^A  very  peculiar  disease  of  this  Colloid 
membrane  has  been  described  as  colloid  degeneration    '•*^*- 
of  the  elastic  lamina.    The  tissue  becomes  thickened 
in  certain  spots,  small  wart-like  projections  forming 
on  its  inner  surface,  which  may  be  sufficiently  nume« 
rous  to  render  the  elastic  lamina  rough  and  uneven, 
and  cause  absorption  of  the  hexagonal  epithelium. 
These  changes  are  rarely  met  vrith  except  in  very  old  5y*°*^® 
people,  a  few  instances  only  having  been  recorded  in      p«>p«» 
which  younger  persons  have  suffered  from  the  disease ; 
and  as  old  people  are  apt  to  suppose  the  dimness  of 
vision  which  they  experience  to  be  simply  the  result 
of  advancing  years,  they  do  not  think  it  necessary  to 
consult  a  surgeon  on  the  subject,  more  especially  aa 


•  "  DoboU's  Beport  on  ProgreM  of  Medicine  for  1870  "  p.  18, 
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■  nITivtion  oti^iHiriiH  tlicm  no  pain.  Colloid  Je^i 
nilioii.  Ilicri'l' iTv,  rii'liloTii  i^niiCH  nnilcr  uur  notic 
til  n  lute  periml;  l>iit  urea  it' this  were  Dotthr  ran 
riiiiM  )«•  out  of  our  p"wiT  to  trice  with  the  orththd 
>4i'(iji«-t)iccliikui!'''' tuViiiif  plnci-in  tlic  elastic  Ituttiu 
its  early  ntnjji-w,  nmiMiif  ilark-Hkinneil  ra«ra ;  so  Boot 
wi'viT,  a*  thi'  iliMiisc  liiw  udvimi-c"!  a  little,  we  mi^fb 
rtico^iiixu  till'  uiitiviin  (.'unilition  of  the  elaitti 


["WW  i  illy 


III  th«  Inst  b1[1(J0  uf  tliii"  nffoi-tiim,  tlie  projections  w 
till-  (>lai>tiii  laininu  Uvi>ni''  mli'ilii'il,  ami  lOtimutel 
piirlhy  iiinttvr  in  di'imsiti^l  in  them,  no  that  tfae^ 
eiTi'nvHii.-  on  the  a);i|ili(%Lti<in  of  a  otrong  ncii],  aS' 
whi'n  L'ut.  till'  iily;<>  "(  the  knifp  k;r,itcii  a^niinst  thpi 
in  nil  iinmistahfiLlitu  mBitiiiT.  Ad  them:  chuugea  cu! 
viiiiiv.  tiiu  IiiniiniL  of  (^oursf  liocuiiirs  0]iaque,  and  tb 
VL's-irlx  of  tlio  clmniiil,  whicli  in  tlie  i-urty  iitiiR»H  { 
tliL'  il!*«isi'  wi<rc  expiwi'iL  by  tlic  doHtmction  of  th 
lii-\^ii,'iiTi!il  »lli<,  Kntilunlly  K'CDme  iuitixtiiict,  and  u 
iilliiiiati'ly  fiitin'lv  liiililen  frniTi  vit-w,  Eartliy  mattt 
i'  ili'|xi<4itiHl  in  tfie  wiilU  of  thu  vu-'iiiclri,  aR  well  ai  i 
llic  ■■liiKlii;  lamiim,  so   tbat   iilropliy  of  tlie  choiai 
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V];si>i«  CosfiKSTios  of  thi>  veHsela  of  the  iiapilli 
Tlii^  iMn<lili<jii  of  tho  vpRst-U  of  the  pnpiUa  is  ottc 
wi-ll  iiuirlfiil  in  ccrliiiu  iifTri.'tionH  of  the  heart  (di^eni 
of  till;  iiiirtic  vulvi'M) ;  it  iilsn  iirineB  from  other  ciiUM 
wliii;li  iiiti'rliTU  with  tho  eirculiitioii,  qm,  for  iiiHtiino< 
tiiTuonra  Nitiiateil  at  the  bane  of  the  brain.  Und* 
tliuw  cireiiiiistaii»M  we  iiiitiou  a  marked  pnlK:itioii  i 
the  centnil  7eiii  o!  thu  n.-tina.  whieh  is  Kcnenilly  tiv 
tnoim  and  utnvh  eii^'oiKcd.  uiiil  the  (Ktpilla  jircaeuta 
deep  vcaoun  tint  Lnii^-OKUtinned  liypertnaia  of  thi 
kind,  by  interfcrinf;  with  tbi-  nutrition  of  the  nervot 
matter  of  tho  ]Ki|>illu.  may  lend  to  fatty  dej^enoratia 
and  ati'ophy,  au  already  de4L'ri1>ed  in  tbe  c^iie  of  iiiinib 
'  aiiectionH  ol'tlio  retina.  Tlie  liy[)CTa-n)ia,  on  theothi 
liniid,  may  !«  uf  a  trausiciit  nature,  depending  c 
(lyripathetie  irritation,  or  some  iinidi  ramse,  and  ran 
pa-iM  away  without  iullicting  any  iujiiry  on  the  nervut 
tiM:«ic  of  the  optic  disc. 

I'riibablv  tho  most  frcipieiit  cauKca  of  venons  liyi"' 
U'luiu  ai  the  papilla  ore  the  fariuoa  alTectious  at  tl 
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eye  which  induce  increased  intra-ocxdar  tension,  and  Congestion 
thereby  abnormal  pressure  upon  the  veins  in  their  fro™  ><»tr»- 
exit  from  the  eye ;  as,  for  instance,  glaucoma.     The  ^^^0x1. 
venous   hyperasmia  in  these  instances,   as  in   most 
other  cases,  being  due  to  mechanical  causes,  it  is  to 
these  we  must  turn  our  attention  with  a  view  to  their 
correction  or  removal ;  in  some  instances,  it  may  be.  Treatment, 
by  controlling  the  action  of  the  heart  by  appropriate 
means,  and  in  others  by  reheving  the  tension  of  the 
eye  by  iridectomy,  we  shall  effect  our  object. 

Hyperemia  ok  the  Optic  Papilla..* — The  state  of  cawllabt 
the  vessels  of  the  optic  nerve  is  often  an  index   of  Htpeb- 
the  condition  of  the  cerebral  circulation  in  conse-  ^^^^' 
quence  of  their  intra-cranial  origin;  but  they   may 
be  only  slightly  congested,  or,  on  the  other  hand, 
white  atrophy  may   have  commenced,  without   our 
being   able  to  appreciate  these    changes,  in   conse-  Diffienltto 
quence  of  our  having  no  absolute  standard  of  health  »ppwci»te. 
with  which   to  compare  the  appearances  presented, 
and  so  to  estimate  the  amount  of  disorder  which  is 
present  in  the  circulation  of  the  papilla  at  any  par- 
ticular period.    We  may,  however,  rest  assured  that, 
so  long  as  the  patient  nas  no  symptoms  of  cerebral 
disease,  haziness  of  vision,  or  other  defects  of  sight —  Ummpor- 
in  fact,  as  long  as  his  eyes  are  emmetropic  and  his  tAntif^ 
brain  free  of  all  suspicion  of  disease,  any  supposed  ijjjf^ 
changes  we  observe  in  the  papilla  are  of  small  impor- 
tance.    On  the  other  hand,  if  defect  of  sight  is  com- 
plained of,  and  we  can  discover  no  fault  in  the  actx>m- 
modation  of  the  eye,  or  in  the  dioptric  media,  but  the 
optic  papilla  appears  to  be  congested,  or  paler  than 
nsual,  we  shall  nave  to  inquire  carefully  into  the  con-  otherwise 
comitant  circumstances  of  the  case,  and  the  alteration  ezunine 
in  the  state  of  the  papilla  will  probably  ffive  us  a  c"**^!- 
valuable  clue  as  to  the  cause  of  the  impeitectlon  of 
vision.    We  should  further  compare  the  state  of  one 
eye  with  that  of  the  other ;  differences  in  this  respect 
may  materially  assist  us  in  forming  a  diagnosis.f 

Syyiptoms. — In  cases  of  well-marked  hypersBmia  of 
the  vessels  of  the  optic  papilla,  the  disc  assumes  a  Dj^^ofn 
deep  rose  colour,  and  its  circumference  is  no  longer  roee  coloar. 


•  "  Altdrations  du  Nerf  OpHque,"  par  X.  Galesowski,  p.  54. 
t  '*0n  tbt)  Use  of  thu  Oplithalmosccme  in  Diseases  of  tho 
Nervous  System.^'    By  T.  C.  AUbutt,  M.1).,  London,  1871,  p.  J7 
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rii'nriT  iV'finfl  ai'  in  licalth.  the  vei"9el9  of  the  retini 

I    WiiiiymiTL' i.r  lo,«t  c'ini.'t'''ti'il;  in  fart,  wo  may  be  obh 

til  JiyciTii  iiiitliin^  (if  till-  pajiilla  U-yonJ  its  ceatn 

tlie  ri'.-t  111'  till'  fmiiliis  of  tho  eye  Iving  of  a  anifoni 


nl.:.-m-l    1 


:  iiivir*'  of  the  tps^i-I:"  nf  tfai 

ipiniite  i-\<oU  of  en-hyn 


■iiil.iUu.  _ 


■    the    surlatc   of    the 


ingoate>: 


A  i>a1i--iLt  miifrrins  from  capillary  hvperoemia  o 
"""I"-  til.;  p!<i-il!a  n-uiiUv  iraitiplains  of  a  Hcns-e  of   weigh 

and  weiirim-ii  in  the  e\i-i>;  thii'  fetling  is  inoreaae* 
HfidiciH,     artT  work.     ITi;  KeiiLTJlly  also  iralf«ni  from  head 

aiiiis,  (■!.[ isillv  if  lif  oiT-'reiertu  Mk  nin^ht:  and  a 

FiMhMuf  tli-M-  tiniL-s  hu'n'ificTit  Hoflii'S  of  lijibt,  and  brigh' 
""'"■  iialiM  or  Ktmrkrt  of  Hit  U-fore  hi»  even.    If  the  diMvei 

in  all-iwcl  tfi  advuDirc  nnrhti'lct'd.  the  fimctions  of  tin 

rye  liPi^omi-  mori-  ini]Kitreil;  thp  patient  ean  no  longe 
A'ro]phT        M-u  t'j  ri'it'l  umall  ■tvTW,  ii'id  iiltiiiintclv  atrotiby  mw 

ai'v^'v.    .  I i. ..,-..   ■[.■-   I..A%,.v-,T.  is  not  "likely  t< 

l,,l|.  .-  iil-suliite  and   lonj 

ciiiitiii^ii'l,  :niil   jpriiliiiMv  ilijiiTuiinit  upon  some  aflfec 

CawHt.  (•"'"■". — In  miiiiy  easen  the  hyponemia   mar  1> 

Sjinpiibe-  fiinetioual,  nud  due  to  causes  of  a  Rym]iatlietii 
ii^d""'*'  nature ;  and  the  cunge.'tion  of  the  vcsiiela  of  thi 
liapilla  may  l»e  overcome  by  attackiui;  the  remot 
<iiiii<e  of  the  diKea^i'.  whether  it  exists  iu  the  all 
nieiitary  canal  or  other  jKirt  of  the  body.  I  neei 
hardly  remark  tliat  eii^i^'emont  of  the  vessels  of  thi 
ojitic  nerre.  fieruiin  atFiision  into  itM  substance,  and  ii 
fact  hyju^nemia  of  the  Btnicturcs  iuvolrol,  may  cxid' 
an<l  Iea<l  to  \osn  of  sight,  without  any  iuUammatioi 
bavini;  oeciirrc"!  in  tlic  jMirts  concerned. 

AiDonic  the  more  din-et  but  tem()orary  cansea  o 

Alvnbol4Bil   hyiierTciiiin of  thit  pajnlla,  I  may  mention  alcohol  ant 

qaininc.        qumjae;*  i^jth  of  tlienB  eubataiicea,  if  used  in  eieesi 

prmluce  a  very  marked  dej^ree  of  hyperwrnia  of  th 

pajiillft,  and  if  swallowei]  in  too  large  and  too  freqnen 

dijHes,   may  actually  induce    serious   changes   in  th 


|..  417. 
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nervous  substance  of  the  part:  in  the  majority  of 
cases  these  changes  take  place  slowly :  loss  of  sight, 
and  the  other  symptoms  above  described,  creep  on 
gradually,  and  warn  the  patient  and  the  surgeon  of 
the  impending  danger;  and  if  the  cause  of  tne  hy- 
peraamia  is  then  removed,  the  papilla  usually  regains 
its  normal  functions  and  the  sight  is  restorea. 

In  these  and  similar  affections  in  which  the  entire 
circulation  of  the  brain  is  disturbed,  both  papillae  are  Both  ps- 
involved ;    in  fact  we   seldom  meet  with  unilateral  P'V^"' 
hypenBmia  of  the  papilla  unless  the  cause  of  the  con-  ' 

gestion  is  intra-ocular.     In  some  rare  cases  of  orbital 
tumours,  embolism  of  the  central  vessels  of  the  retina, 
and  the  like,  the  circulation  in  one  eye  only  may  be 
impaired ;   but  these  are  exceptions  to  the  rule  that 
unilateral  affections  of  the  papilla  are  due  to  intra-  unleas  the 
ocular  causes.     Such   causes   we  find  in  glaucoma,?*^**® 
irido- choroiditis,    choroido-retinitis,   inflammation  of  ocular, 
the  retina,  and  so  on ;  but  in  all  these  instances  we 
shall  have  other  indications  of  the  presence  or  pre- 
existence  of  these  affections,  and  uneq^uivocal  evi- 
dence as  to  the  cause  of  the  alterations  in  the  circu- 
lation of  the  papilla. 

It  is  not  an  uncommon  thing  to  meet  with  people 
in  India,  suffering  from  headaches  induced  by  over- 
exposure to  the  sun ;  the  papilla  will  often  be  found 
intensely  congested  under  tnese  circumstances,  the 
capillaries  of  the  retina  being  somewhat  hypersBmic  HTperamis 
also.  The  glare  of  the  tropical  sun  appears  to  over-  f«>™  *^^' 
stimulate  the  retina,  and  it  becomes  congested  and  *^^ 
swollen ;  if  the  exciting  cause  continues  in  operation, 
the  irritation  is  propagated  to  the  brain,  and  headache 
and  irritative  fever  ensue.  It  seems  to  me  that  irri- 
tation, under  these  circumstances,  commences  in  the 
retina,  because  I  have  frequently  found  in  my  own 
case,  that  a  pair  of  coloured  glasses  has  saved  me 
when  expK)sed  to  a  tropical  sun,  from  the  distress  pro- 
duced by  the  glare,  and  subsequent  headache,  which 
one  so  frequently  experiences  unless  the  eyes  are  thua 
grnarded.  There  can  be  little  doubt  as  to  tne  necessity 
of  protecting  one's  head  from  the  rays  of  the  sun,  but 
it  IS  almost  as  important  to  shade  the  eyes  from  its 
glare.  Nature  appears  to  some  extent  to  have  made 
a  provision  of  the  kind  for  the  natives ;  the  colouring 
matter  contained  in  the  pigment  cells  ol  the  iris, 
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Choroid,  tui'l  celln  of  the  clastjc  lamina,  absorbing  tho 
eiccBB  of  ligLt  which  enti-rii  the  eyo. 

The  Trfitniejit  of  capillary  lijpenemia  of  the  optic 
nerve  mutit  depend  cntirelj  upon  the  cause  of  ths 
conceation.  I  have  cniJcavonrea  to  describe  the  prin- 
cipal circumfltanceH  which  )^vc  rise  to  this  affection  of 
the  papilla,  and  it  would  entail  a  repetition  of  mnoh 
that  hag  been  said,  were  I  to  attempt  to  diecnas  tha 
treatment  approjiriate  to  each  claas  of  cages.  Pro- 
vided we  ean  arrive  at  a  definite  co&clnBion  sa  to  tho 
cauRe  of  the  dineaRe,  we  mutit  then  direct  our  treftt- 
'  ment  mainly  upon  general  principles,  adopting  in 
certain  inBtancen  Huch  ttpccial  measureB  as  have  been 
indicated  in  the  fores""ij{  paReB,  and  which  the  par- 
ticalar  circnmstances  of  the  ease  may  seem  to  require. 
Amoog  these  I  cannot  but  hope  that  a  more  Bjate- 
matic  UHO  of  the  elect  ro-moRnetic  current  maj  yet 
prove  to  be  a  valualite  method  of  controlling  the 
capillary  circHlution  in  thin  situation. 

AniBinia  u/tlio  Diic  <iiid  Hel inn. —This  condition  of 
the  optic  nerve,  as  Dr.  AUbutt  jnatly  remarks,  is  gene- 
rally accompanied  with  antemia  of  the  retina  and 
choroid,  so  tliat  the  anu-'mic  eye  lights  np  badly; 
while  in  atrophy  of  the  disc  the  choroid  may  be  of 
healthy  brightneas.  In  ann'miu  aB  a  rule  the  disa 
appears  soft  if  not  cedoaiutoTis,  however  small  the 
amount  of  blood  flowing  throngh  the  vessels  we  can 
distinguish  tho  arteries  from  the  veins,  "  whicli 
diirtinction  in  atrophy  is  most  commonly  loat."*  In 
anaemia  the  Rymptoms  complained  of  by  the  patient, 
his  appearance  and  bo  on,  lead  us  in  addition  to  the 
state  ot  the  diec,  as  observed  with  tlie  ophthalmoscope, 
to  diagnose  the  nature  of  tbe  disease  from  which  he  is 
snffenng  :  and  to  prescribe  treatment  necessary  for 
his  recovery. 

Apopi.Esy  OP  THE  OpTir  Nerte  is  seldom  met  with 
nnless  the  retina  is  also  implicated,  and  in  many  dl 
these  cases  the  origin  of  tho  afliection  is  in  the  brain, 
or  else  in  the  heart.  We  also  meet  with  apoplexj  of 
the  retina  and  optic  disc,  in  various  forms  of^  disease 
entailinjt  changes  in  the  constituents  of  the  blood — aa 
for  instance  in  firight'a  discaBe,  and  from  the  eS'ect«  of 

*  Dr.C.T.  AIlbDtt,"OiitheUworUiepplitl]>Iiuoscope,''f,51. 
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malaria ;  but  in  these  cases  the  pathological  changes  in  Briflfat'i 
in  the  retina  are  peculiar,  and  have  been  alreaxlj  f?^^*??' 
described  (p.  402).    We  shall  observe  the  characteristic  ^i^, 
patches  of  fatty  degeneration  in  the  fundus  in  addition 
to  the  haBmorrhagic  spots.     In  other  cases,  of  which 
the  following  is  an  instance,  it  is  most  difficult  to 
assign  a  cause  for  the  extravasation  of  blood : — 

Oflwe.— Brohmo,  aged  twenty-five.  This  woman's  ctm, 
sight  was  perfectly  good  up  to  within  twenty  days  of 
her  coming  under  observaUon,  when,  on  arising  in  the 
morning,  she  felt  heaviness  of  the  head  and  slight 
pain  in  the  temple  and  forehead,  which  has  continued ; 
her  sight,  from  the  commencement  of  this  attack,  has 
been  growing  dim.  She  has  never  had  syphilis ;  her 
general  health  is  good,  and  the  menstrual  functions  Ko  obrioos 
regular.  c*u»c. 

At  present  the  patient  can  only  distinguish  light 
from  darkness ;  the  tension  and  external  appearance 
of  the  eyes  are  healthy;  she  has  no  disease  of  the 
heart.  With  the  ophthalmoscope  both  eyes  present 
much  the  same  appearance :  the  arteries  of  the  retina 
are  contracted,  its  veins  much  distended,  and  the 
optic  papilla  almost  completely  covered  with  clots  of 
blood. 

Five  days  after  admission  the  blood  was  gradually  Qaiok 
becoming  absorbed,  and  in  fifteen  days  no  evidence  of  rtcoferj. 
it  existed.     With    the  absorption  of  the  clots  the 
patient's  sight  returned,  and  she  left  the  hospital 
within  three  weeks ;  she  could  then  count  No.  IL  dotfl 
at  ordinary  distance. 

In  the  majority  of  instances  of  apoplexy  of  the 
papilla,  as  already  stated,  we  shall  have  evidence  of  uniaiiy 
disease  either  of  the  kidneys,  liver,  or  some  of  the  depends  oa 
secreting   organs,  afiecting  the  composition  of    the  ^^^  <^ 
blood ;  or  else  of  organic  disease  of  the  heart  or  brain.        ' 
In  the  case  of  heart  afiections  the  stethoscope  will  be  PL?'**** 
our  guide ;  and  in  diseases  of  the  brain,  in  addition  to  ^^^rt  ^ 
the  general  derangement  of  the  system  accompanying 
lesions  of  this  organ,  we  shall  commonly  find  that  the 
hajmorrhage  has  occurred  suddenly,  and  in  both  eyes, 
and  that  the  efiused  blood  is  confined  to  the  optic 
disc  or  its  immediate  neighbourhood.    Successive  rup- 
tures of  the  vessels  are  likely  to  occur  in  these  cases, 
from  the  persistent  and  increasing  obstruction  to  the  Then 
circulation  of  blood  through  the  retinal  vessels.  permtent. 
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Til  extensive  lia»Tnorrhage  from  the  vessels  of  the 
retin.i,  onr  diairniwis  may  be  embarrasBed  by  the 
effnsod  XAchA  having  found  it«  way  into  tlie  vitreoos 
and  HO  preventing  ns  from  observing  the  changes 
goinfr  f>n  in  the  fundus  of  the  eye.  In  such  instances 
we  sliall  have  t<xi  much  reason  to  expect  that  detach- 
ment of  the  retina,  to  a  greater  or  les3  extent,  has  also 
taken  place.  In  Ichh  severe  hioniorrhage  onr  opinion 
of  the  case  will  Ijc  much  iuHuenced  by  the  position  of 
the  efl'uHod  blood  :  if  at  or  near  the  macula  lutea,  the 
sight  will  in  all  prf)bability  be  considerably  affected, 
wheruas  haimorrhage  confined  to  the  optic  papilla 
may  occur,  and  the  blood  become  absorbed,  withoat 
being  followed  by  any  bad  effects.  In  forming  a 
prognf>sia  we  must  carefully  consider  all  the  bearings 
of  the  case,  and  the  concomitant  symptoms :  if  they 
should  lead  us  to  the  opinion  that  irrecoverable  lesion 
of  the  heart,  brain,  or  kidneys  is  the  cause  of  hwmor- 
rhage,  we  can  hardly  expect  amelioration  of  the  symp- 
toms as  regards  the  organ  of  vision,  or  if  amendment 
does  take  place  that  it  will  amount  to  more  than 
temi)orary  improvement. 

Infl\mmation  of  the  Optic  Xerve. — Optic  Nktt- 
KiTis. — llie  phenomena  of  oj)tic  neuritis  vary  with  tlie 
origin  and  progress  of  the  disease.  For  instance,  if 
the  inflammation  of  the  nerve  should  depend  npon 
irritation  set  up  in  the  chiasma  (descending  neuritis), 
by  the  pressure  of  a  tumour  growing  from  the  base  of 
the  brain,  we  should  expei^t  to  meet  with  symptoms 
pointing  to  disease  of  the  brain  in  addition  to  those 
characti.'ristic  of  optic  neuritis :  but  on  the  other  hand, 
if  the  iniiammation  is  confiued  to  the  optic  nerve,  no 
marked  symptoms  referrible  to  the  brain  will  be  pre- 
sent. Lastly,  optic  neuritis  occurring  as  a  compli- 
cation  of  choroido-retinitis  (ascending  neuritis),  will  be 
characterized  by  aopearances  in  those  structures  such 
as  I  have  already  described.  In  instances  of  this  de- 
scription one  eye  only  may  be  involved,  whereas  in 
brain  affections  the  neuritis,  as  a  general  rule,  will  be 
present  in  both  papillie.  But  it  matters  not  if  the 
neuritis  is  an  asceuaing  or  descending  one,  the  chants 
that  take  place  in  the  optic  disc  and  nerves  are  the 
same, — neo-plastio  formations  occur  in,  and  around, 
the  walls  of  the  vessels,  and  the  sheath  aud  neuri** 
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lemma  of  the  nerve ;  from  these  combined  causes,  the 
nutrition  of  the  nerve  elements  are  impeded,  and  run* 
a  very  ^reat  risk  of  being  destroyed,  hence  atrophy  of 
the  optic  disc  is  a  common  result  of  neglected  neuritis 
of  the  optic  nerve. 

Symptoms. — In  optic  neuritis  the  symptoms  com- 
plained of  usually  come  on  suddenly  ;  a  man  may  have  sudden 
had  perfect  sight  in  the  affected  eye,  and  in  twelve  or  fitilare  of 
thirty-six  hours  his  vision  becomes  dim,  and  in  a  few  ■****'• 
days  sight  may  be  hopelessly  destroyed.     Daring  tliis 
period,  and  subsequently,  the  patient  often  complains 
of  flashes  of  light  and  sparks  of  fire  before  his  eyes,  liifht,** 
and  frequently  suffers  severe  pain  in  the  head  and  p^^ 
some  intolerance  of  light.    The  eye  looks  healthy,  and 
the  conjunctiva  and  sclerotic  are  normal,  the  pupil  is  papOa 
usually  somewhat  dilated,  and  responds  but  slowly,  if  dilated, 
at  all,  to  the  stimulus  of  light.    In  other  cases  of  a 
more    obscure    nature,    especially    if   depending    on 
malaria,  or  blood  poisoning,  the  neuritis  runs  a  very 
insidious  course,  gradual  loss  of  sight  being  the  only 
symptom  complained  of:    cases  of  this   description 
have  probably  been  the  cause  of  amaurosis,  described  as 
atrophy  of  the  disc,  arising  from  excessive  tobacco 
smoking. 

Ophthnlmoficopic  Appearances. — On  examining  the 
eye  with  the  ophthalmoscope  during  the  early  stages  of 
neuritis,  the  optic  papilla  appears  to  be  larger  than  in  Papiiu 
health,  and  in  place  of  being  concave,  is   distinctly  •''oll«>. 
convex,    being    swollen     and    oodematous    from    the 
effusion  of  serum  that  has  taken  place  into  it.     In 
addition  to   this  enlarged  and  convex   state  of  the 
papilla,  the  disc  can  no  longer  be  clearly  defined ;  the 
infiltration  structure  throws  a  veil  over  the  disc,  par- 
ticularly at  its  circumference,  which  presents  an  ap-  Margin 
pearance   as   if  covered  over  with   a  thin   layer  of  wooUy. 
cotton  wool.    This  hazy  state  of  the  papilla  extends 
only  a  short  distance  beyond  its  margin.     ( Vide  Fig.  1, 
Plate  VI.)    The  retinal  vessels  may  be  traced  from 
their  periphery  towards  the  inflamed  papilla,  but  on 
reaching  the  swollen  disc  they  are  lost  in  its  sub- 
stance, and  cannot  therefore  be  followed  up  to  their 
exit  from  the  eye.    The  retinal  veins  are  engorged  Veim  eo- 
and  the  arteries  contracted,  and  often  hardly  recognis-  KJJjf  * 
able ;  these  changes  being  due  to  the  pressure  exerted  contracted, 
ou  the  vessels  by  the  swollen  condition  of  the  optdc 


442 


DISEASKS  OF   THE    OPTIC   KERVE. 


■  ♦  I 


^  ■ 


Optic  neu 
ritis  from 
tumoun. 


From 
iuaolatioD. 


Vision  not 
alwaj8 
afiVrted  in 
proportion 
to  the 
optic  disc. 


VarietiM 
of  optio 
neuritis ; 

HalariaL 


PInmbio 
neuritii. 


norvc,  through  which  they  have  to  pass  in  enterinj 
iiml  leaving  the  eye. 

In  Home  in^tanceR  of  o]>tic  neuritis  (descendiiij 
neuriti-s),  depending;  on  a  tumour  compresRin^  tb 
vesH4.»lH  nt  the  base  of  tlie  brain,  the  smaller  veasels  c 
the  papilla  Income  so  deeply  engorged,  that  they  cai 
be  distinctly  seen  in  the  nuuKtance  of  the  woolly-lik 
pa])illa,  radiating  from  the  centre  towards  the  circum 
ference  of  the  disc.  I  have  seen  tliis  appearance  we) 
marked  in  cases  of  insolation. 

Extra va,*sation  of  bloo<l  from  the  distended  vessels  c 
the  ]»apilla  in  by  no  means  an  uncommon  complicatio: 
of  optic  neuritis. 

Tne  above  are  the  symptoms  generally  present  i 
cases  of  optic  neuritis ;  but  it  must  be  distinctly  nndei 
stooil  that  the  inipainnent  of  vision  does  noi  alway 
correspond  with  the  apparent  alterations  noticed  in  th 
disc,  and  on  the  other  hand  the  sight  may  remai 
good,  althouixh  with  the  ophthalmoscope  well  marke 
symptoms  of  optic  neuritis  are  present.  Cases  of  thi 
latter  kind,  as  Dr.  Hughlings  Jackson  has  remarke< 
seldom  come  untler  the  care  of  the  surgeon,  but  ratbf 
of  the  physician,  in  his  treatment  of  cerebral  affectioni 

AVe  occusionally  meet  with  cases  of  optic  nenriti 
following  constitutional  diseases,  especially  malariou 
fevers,  in  which,  with  gradual  cloudiness  of  the  field  c 
vision  lasting  for  a  few  days,  followed  by  total  loss  o 
sight,  the  optic  disc  is  ai)parently  only  slightly  affected 
it  is  haz}'  from  ccdema,  out  the  cloud  seems  a  very  fin 
one.  In  these  cases  the  pupil  is  widely  dilated,  prooabl; 
from  irritation  of  the  fibres  of  the  sympathetic,  and  i 
several  cases  that  have  come  under  my  observatioi 
the  patient  has  evidently  been  under  the  influence 
of  malarial  iK>ison,  the  neuritis  clearing  away  unde 
the  influence  of  miinine.* 

Mr,  Jonathan  Hutchinson  has  drawn  special  atten 
tion  to  the  fact  that  patients  labouring  under  tin 
iutiuence  of  lead  ]x>isoning,  occasionally  suffer  frcn 
optic  neuritis,  lie  remarks  that,  '*  Amongst  the  peculia 
0]»hthalmosoopic  features  of  plumbic  neuritis  we  ma; 
mention  {a)  the  small  amount  of  lymph  usually  pre 
sent ;  (h)  the  absence  of  colour  in  tne  lymph  ;  (c)  th 
absence  (not  invariable)  of  extravasation  of  blood ;  an 
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(d)  the  early  and  ^eat  diminution  in  size  of  the  arteria 
and  vena  centralis.  The  choroid  does  not  appear  to 
be  in  the  least  implicated."  These  cases  of  plumbic 
neuritis  would  appear  generally  to  lead  to  complete 
blindness.* 

lu  another  class  of  cases  the  optic  neuritis  com-  Another 
mences  with    hyperasmia    of  the    disc    and    retina,  ^'^"°' 
followed  by  partial  haziness  of  the  disc,  extending 
some  little  distance  over  the  retina,  and  in  this  nazy 

Eortion  of  the  disc  and  retina  minute  extravasations  of 
lood  will  be  seen,  with  fine  grey  striaB.  The  disc,  or 
rather  the  outer  part  of  it,  as  a  general  rule,  becomes 
pale  and  atrophied,  the  inner  haH  retaining  its  normal 
appearance. 

In  these  cases  the  appreciation  of  colours  is  always 
more  or  less  impaired;  the  disease  usually  advances 
slowly,  and  sight  is  seldom  destroyed. 

Causes. — The  causes  of  optic  neuritis  are  numerous ;  Comm. 
among  them  may  be  mentioned  tumours  of  various 
kinds,  or  inflammatory  products  pressing  upon  and 
interfering  with  the  circulation  of  blood  m  the  optic 
nerve  or  tracts.  These  obstructions,  by  mechanically 
inducing  congestion  of  the  vessels  (veins)  of  the  papilla, 
bring  about  serous  effusion  and  optic  neuritis.  From 
experiments  made  by  Dr.  Schmidt,  of  Berlin,  it  ap-  Dr.8ohmidt't 
pears  that  fluid  can  be  injected  from  the  arachnoid  •^P«ri»«nt«. 
cavity  between  the  inner  and  outer  sheath  of  the  optic 
nerve,  and  so  to  the  lamina  cribrosa,  so  that  a  direct 
communication  exists,  according  to  this  author,  be- 
tween the  arachnoid  cavity  and  the  network  of  the 
lamina  cribrosa  by  which  pressure  of  fluid  may  be  con- 
veyed, and  in  consequence  the  head  of  the  nerve  suffer 
strangulation,  while  the  rest  of  the  nerve  trunk  may  be 
unafiected.  An  affection  of  the  papilla  of  the  nature 
above  described  may  in  fact  be  produced  by  "  coarse" 
disease  of  almost  any  part  of  the  cerebrum  or  cerebel- 
lum ;  it  has  been  observed  in  meningitis  and  arachnitis, 
also  complicating  various  forms  of  malarious  fever, 
lead-poisoning,  syphilis,  and  in  cases  of  insolation,  and 
over-exposure  to  the  glare  of  a  tropical  sun.  Lastly, 
it  not  uofrequently  occurs  in  cases  of  retinitis  and 
choroido-retinitis. 
Prognosis. — The  prognosis  in  cases  of  inflammation 

*  Ophthalmic  HotpUal  ReporU,  vol.  vii.  p.  6. 
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of  the  Optic  nerve  is  on  the  whole  nnsatisfactoiy,  espe- 
cially if  wc  have  reason  to  Rnppose  that  the  diseaBe  is 
complicated  with  some  affection  of  the  brain.  Galezow- 
ski  states  that  as  many  as  twenty  cases  in  one  hun- 
dred recover,  but  my  experience  leads  me  to  form  a  less 
favourable  idea  of  the  results  of  the  disease  than  this, 
unless  among  the  class  of  cases  dependinf^  on  mala- 
rious and  syphilitic  poisoning :  in  the  former,  we  see 
many  patients  suifenng  from  extensive  optic  neuritis, 
who  nevertheless  perfectly  recover  their  sight.  Ex- 
cluding instances  of  this  description,  and  those  traceable 
to  syphilis,  my  opinion  leads  me  to  form  an  unfa- 
vourable prognosis,  for  the  maiority  of  instances  of  optic 
neuritis  terminate  in  atrophy  of  the  papilla:  the 
woolly  api>earance  of  the  disc  gradually  clears  away, 
but  it  is  left  with  a  jagged  irregular  circumference, 
generally  with  patches  of  black  pigment  adhering  to  it 
(Fi^.  2,  Plate  VI.) ;  and  the  papilla  itself  becomes 
white  and  flat,  though  it  seldom  has  the  pearly  white- 
ness of  primary  or  progressive  atrophy.  The  central 
arteries  and  veins  of  the  retina  are  much  contracted, 
and  in  many  cases  dwindle  away  to  fine  streaks,  ex* 
tending  only  a  short  distance  beyond  the  circum- 
ference of  tne  disc.  After  death,  the  papilla  and  optic 
nerve  have  been  found  extensively  degenerated,  and, 
in  some  cases,  in  a  fluid  or  pulpy  state  ;  this  condition 
seldom  passes  bevond  the  chiasma.* 

Treatment — The  treatment  of  optic  neuritis,  if  aris- 
ing from  syphilis,  resolves  itself  into  the  ordinary  specific 
and  general  treatment  of  that  disease  ;  the  mercurial 
vapour  bath,  cod-liver  oil,  iodide  of  iron,  and  so  on. 
In  certain  cases  depending  on  malarious  influences, 
quinine  in  moderate  doses,  or  arsenic  and  iron  with 
strychnine,  will  be  required.  Rest  and  counter-irri- 
tation are  always  useful  in  cases  of  neuritis.  I  fear, 
however,  that  in  many  instances  that  come  under  our 
care,  we  shall  fail  to  stop  the  progress  of  the  disease, 
and  that  in  spite  of  all  our  efibrts  atrophy  of  the  pa- 
pilla will  result. 

Case. — The  following  history  affords  a  ^ood  illus- 
tration of  that  variety  of  the  disease  to  which  I  haye 
referred,  as  occurring  in  the  subjects  of  malarious 
poisoning : — 


*  "  Augenheilkande,"  von  E.  Btellwag  von  Cfiriop,  p.  263. 
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Thako,  aged  thirteen,  a  resident  of  Cliandemagore, 
was   admitted   into  the   Calcutta   Ophthalmic  Hos- 
pital January  24th.     On  November  9th  she  was  at-  History  of 
tacked  with  quotidian  intermittent  fever,  to  which  she  Ague. 
had  been  subject  for  some  years  past,  as  well  as  to 
enlargement  of  the  spleen.    The  ague  continued  for  a 
week,  and  then  disappeared  under  the  influence  of 
Buch  simple  remedies  as  she  had  been  accustomed  to 
employ  under   similar  circumstances.      Immediately 
after  the  fever  had  left  her,  numbness  and  inability  to 
move  the  ri^ht  arm  and  leg  came  on:  the  left  leg 
on  the  following  day  was  affected  in  the  same  way,  so 
that  she  entirely  lost  the  use  of  the  lower  extremities, 
without  the  existence  of  tingling  pain  or  other  ab- 
normal sensations  in  the  limbs  to  mark  the  advent  or 
progress  of  the  disease.    As  the  paralysis  increased  Panljsit 
she  experienced  advancing  dimness  of  vision.     The  •pdlo««of 
patient  has  never  suffered  from  either  hysterical  or  "* 
other  fits.     There  is  no  evidence  of  her  having  been 
affected  by  inherited  or  acquired  syphilis.     Sne  has 
never  been  salivated. 

At  the  time  of  her  admission  into  Hospital,  on  suteos 
January  24th,  she  had  completely  lost  voluntary  •dmlaikm. 
power  over  the  lower  extremities  and  the  right  arm. 
The  sensation  in  these  limbs,  though  blunted,  was  not 
destroyed;  marked  reflex  action  existed  in  the  legs;  the 
muscles  of  the  affected  limbs  were  flaccid,  and  hung 
down  precisely  as  though  they  had  belonged  to  a  dead 
body.  The  patient  possessed  feeble  though  decided 
voluntary  power  over  the  left  arm.  Her  pupils  were 
dilated  and  insensible  to  light,  and  she  was  almost 
completely  blind,  being  only  able  to  recognise  the  ex- 
istence of  a  bright  light  held  before  her  face  in  a  dark 
room. 

On  examining  the  eyes  with  the  ophthalmoscope  we  Ophthdmo- 
found  the  optic  papilla  swoUen  and  hazy  (woolly);  »«>pw 
evidently  a  considerable  amount  of  serous  efiusion  had  •PP*""*** 
taken  place  into  its  nervous  structure,  and  also  into 
that  of  the  retina  immediately  surrounding  the  papilla ; 
but  with  the  exception  of  this  oedematous  state  of  the 
parts,  the  fundus  of  each  eye  was  perfectly  healthy. 
There  was  an  entire  absence  of  all  other  symptoms  of 
optic  neuritis  or  inflammation  of  the  retina.     Her 
voice  and  mental  faculties  were  unimpaired.    There 
was  no  paralysis  of  the  moscles  of  the  face,  of  respi- 
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ration,  or,  in  fact,  of  any  part  of  the  body,  with  the 
exception  of  thone  above  indicated,  nor  was  there  evi- 
dence of  diRoane  of  the  heart  or  kidneys ;  the  spleen  was 
enlarge<l;  the  catamenia  had  appeared,  ana,  though 
scanty,  were  regular. 

The  patient  was  ordered  a  generons  dietary,  and  a 
mixture  containing  strychnine,  arsenic,  and  iodide  of 
potassium.  She  continued  this  treatment  throughoat 
ner  stay  in  Hosj)ital. 

A  week  after  admission  some  improvement  had 
taken  place  in  her  condition,  and,  witnout  going  into 
details,  it  may  be  mentioned  that  she  gradnallj 
regained  the  use  of  her  limbs,  her  eyesight  was 
restored,  and  she  left  the  Hospital  absolutely  cured. 
Within  five  weeks  of  her  admission  she  was  able  to 
run  about  the  ward,  and  count  No.  1  dots  at  ordinary 
distances;  the  haziness  of  the  optic  papilla  had  en- 
tirely cleared  away,  and  the  fundus  of  the  eye  was 
perfectly  healthy. 

Itfimarhs. — This  is  an  example  of  a  class  of  cases  by 
no  means  of  uncommon  occurrence  among  the  natives 
of  India,  and  de|>ending  apparently  upon  miasmatic 
influences    affecting    alterations    in  tne  blood,   and 
thereby  inducing  local  hypera>mia  and  serous   effu- 
sion into  various  organs.     I  repeatedljr  meet  with 
cases  of  impaired  vision  arising  from  this  cause,  the 
hypenemia  oeing  confined  to  the  retina ;  its  nervous 
structure  becomes  hazy  and  infiltrated  with  serum, 
and  in  some  instances  is  detached  from  the  choroid. 
The  complete  paralysis  of  the  lower  extremities  and 
of  the  rignt  arm,  the  left  being  unaffected,  pointed  to 
the  existence  of  that  rather  anomalous  group  of  symp- 
toms described  by  Dr.  Todd  as  hysterical  paralysis, 
but  the  state  of  the  eyes  cleared  up  any  doubt  on  this 
point.    The  symptoms  presented  by  our  )>atient  at 
the  time  of  her  admission  into  Hospital  pointed  to 
serous  effusion  into  the  optic  thalami  and  corpora 
striata  similar  to  that  noticed  in  the  optic  papilla,  the 
pressure  thus   caused  on  these   important  nervous 
centres  interfering  with  the  volition  of  the  patient 
over  the  affected  limbs.    The  reflex  action  was  only 
slightly  impaired,  and  the  patient  had  complete  con- 
trol over  the  bladder;   the  functions  of  respiration 
and  deglutition  were  perfect,  so  that,  as  far  as  the 
trunk  was  concerned,  she  simply  suffered  from  ina- 
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bility  to  move  some  of  her  limbs,  the  centres  of 
volition,  but  not  the  will,  evidently  bein^^  affected. 
The    patient,  however,   was    absolutely    blind;    the 

gupils  were  widely  dilated,  the  functions  of  the  retina 
eing  destroyed  for  the  time  being.  The  ophthalmo-  Theophthia- 
Bcope  showed  the  cause  of  the  loss  of  vision  by  reveal-  mo«»p6  aa 
ing  to  us  the  existence  of  extensive  serous  efiusion  dla^DosU. 
into  the  optic  papilla  and  nervous  matter  of  the  retina 
immediately  surrounding  it,  but  there  was  no  evidence 
whatever  of  hyperaction  in  the  part ;  the  circulation 
through  the  central  artery  and  vein  of  the  retina  was 
unaffected ;  there  was  no  haBmorrhage  or  indication  of 
structure  change  in  the  part ;  so  that  one  was  able  to 
form  a  favourable  prognosis,  not  only  as  regards  the 
recovery  of  vision,  but  also  of  the  paralysis  — the  con- 
dition of  the  optic  papilla,  and  the  nistory  of  the  case, 
leading  us  to  conclude  that  the  loss  of  voluntary 
power  over  the  affected  limbs  must  depend  upon  a 
similar  cause  to  that  which  induced  the  loss  of  power 
in  the  retina,  and  hence  to  arrive  at  the  conclusion 
above  indicated  as  to  the  seat  of  the  effusion  in  the  brain. 

Atropuy  op  the  Optic  Papilla. — Cases  of  atrophy  ateovht 
of  the  papilla  mav,  for  the  sake  of  description,  be  con-  ow  thh 
veniently  divided  into  two  classes — First,  those  in  ^^""^ 
which  the  degeneration  follows  some  inflammatory  or 
other  disease  of  the  eye  or  optic  nerve,  and  which 
may  be  called  Consecutive  Atrophy;  and  secondly, 
those  in  which  the  disease  appears  to  be  a  primary 
affection — a  degeneration  beginning  from  witnin,  not 
preceded  by  any  active  stage,  and  which  may  there- 
fore   be  distinguished    as    Primary    or    Progressive 
Atrophy  ;  in  practice  we  shall  meet  with  these  forms 
of  atrophy,  often  running  one  into  the  other. 

1.  Consecutive  Atrophy. — ^This  may  follow  various  j^  coomoq- 
affections  of  the  eye,  optic  nerve,  or  brain ;  most  of  ti? e  atrophy, 
these  we  have  already  considered. 

In  the  course  of  my  remarks  on  optic  neuritis,  I  After 
observed  that  when  atrophy  of  the  papilla  is  a  result  neoritit, 
of  indammation  of  the  nerve,  that  the  circumference 
of  the  papilla  becomes  irregular,  and  is  often  marked 
with  patches  of  black  pigment ;  tliat  the  disc  itself 
assumes  a  white  colour,  and  that  the  central  artery 
and  vein  of  the  retina  are  usually  very  contracted  in 
size :  the  vein  may  however  be  dilated  and  tortuous. 


4-18 


DISEASES  OF   THE  OITIC  MEBTX, 


Atrojihy  nf  tlie  popilla  resulting  from  pigment 
<Icj;i-ni'niI  inn  of  the  rrtinn,  or  from  affeftious  ol 
rctiiHi  ihu-  to  KyiihiliH,  iriUo-choroiditis,  and  like  nf 
lioDM,  cau  with  laisc  l>o  Jiaftnoxpil  from  atmphj  m 
an  that  aliuvi>  i1r>u;ril>Li1,  fur  in  aiMition  to  the  appc 
nnccH  ]>n'iii'iitoil  liv  ntrcijiliy  of  the  tliBe,  we  shall  a 
thoso  inilinitin^  tup  nature  of  the  affection,  which  1 
kJ  to  the  doKoncnitive  chonK^H  in  the  optic  norre. 
,  r.QKtly,  till.'  Btrnpby  which  i«  noticed  in  comb 
plinif<miii.   Hnd    poKlprior    BtnphylomQ,   is    gcaen 


WL««^ 


2.  7'ii'niTi/  Atrnphy.—  But  there  is  another  fortn 
ntrojhhy  of  tin?  popUln.  which  wc  frinjiiently  meet  wi 
oinl  whifh  iH  too  often  rharacteriKtic  of  affectionB  p; 
ducing  iutrncraiiial  irritation,  "  Progreasive  atrop 
of  thi'  pftpillo,"*  an  it  ban  hecn  callrf.  This  fonn 
ntrophv  niny  come  on  without  head  aymptomn,  t 
■  Rrnifuol  loHH  of  iii(;ht  (nitmnroHia)  oi'cars  without  a. 
apparent  cause.  The  patient  inn.y  not  sufier  frt 
puin  OT  other  head  Bymptoms,  hut  generally  frt 
tliKheH  of  li);ht  ami  Rimrks  uf  firo  before  hin  eyes;  t 
pupil  m  uHiially  contmeted  nnil  inimoTable,  but 
other  rcKpcctH  the  eye  look»  healthy.  Colour- blin 
necH  is  iiEunllr  n  well-marked  Hymjitom  in  thcM  caai 
Little  liy  little  the  sijiht  foiK'H  away,  until  virion 
eonipletely  to8t,  and  the  uufortuniite  patient  tb 
angiitreH  the  vacant  gaze  and  wandering  eipreaoion 
chiirai'feridtic  of  total  blindnesH. 

On  examining  Bnch  an  eye.  or  mthcr  eyen,  with  tl 
ophthnlmoBcnpe — for  both  ejcB  are  uauaUy  affected- 
Kc  shall  di£COTer  that  the  optic  disc  is  of  a  pear 
white,  circular,  and  tfot ;  ifii  circumference  well  d 
fined  and  regular,  and  the  central  artery  and  veia  i 
the  retina  of  their  normal  size  and  appearance  (Pig 
PI.  VI.)  Clearly,  in  thewe  cases,  it  is  the  optic  pa^ 
that  is  afi'icted.  and  on  esamination  it  is  Ibnnd^thi 
if  the  active  syroptoms  nliich  have  led  to  thei 
changes  have  paHsed  away,  that  the  optic  disc 
occupied  bj  a  nbroun  atnietnre.  its  nerronii  elemenl 
having  very  probably  entirely  disappenred. 

Vaiiffs. —  It   has   been  already  observed   that  pp 
gresaivo  atrophy  of  the  papilla  occurs  principally  i 

*  "AU^mioiiailii  KcH  Oiitiqac,"iuir  X.  Gftleiowski,  p.  84. 
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connexioii  with    affections  of  the   nervous  centres,  DisMse  of 
causing  intracranial  in-itation ;  and  when  we  remem-  n«rvoa» 
ber  that  pathological  changes  in  widely  different  parts  ^•**^"' 
of  the  hemispheres,  and  also  of  other  portions  of  the 
nervous  system,  as  the  cerebellum  and  spinal  cord,  as 
well  as  tumours  at  the  base  of  the  skuU,  have  all 
been  demonstrated  to  give  rise  to  progressive  atrophy 
of  the  optic  papilla,  we  may  well  look  anxiously  in 
these  cases  for  symptoms  of  cerebral  disease,  or  other 
grave    nervous    lesion.    The    causes    of    progressive 
atrophy  of  the  papilla,  with  the  exception  of  this  fact 
of  its  association  with  disease  affecting  large  portions 
of  the  nervous  centre,  are  as  yet  iU  defined,  and  it 
would  be  out  of  place  to  attempt  to  give  more  than  a 
passing  glance  at  the  subject. 

M.  G^ezowski  states  that  progressive  atrophy  of 
the  papilla,  ending  in  amaurosis,  is  most  common  Hore  oom- 
among  men,  as  many  as  70  per  cent,  of  these  cases  "***"  Maong 
occurring  in  males.     He  accounts   for  this  by  the  °* 
excessive  brain  work  which  men  have  to  undergo,  and 
the  free  use  they  make  of  alcohol  and  tobacco.    To  AloohoL 
mental  labour  and  alcohol  I  am  c^uite  prepared  to 
assign  a  place  as  causes  of  progressive  atrophy,  but  I 
find  it  difficult  to  believe  that  tobacco-smoKing  alone  Totwoco. 
can  induce  disease  of  the  brain,  or  of  the  optic  nerve, 
so  as  to  cause  progressive  atrophy  of  the  papilla  ;*  in 
combination  with  alcohol,   venereal  excess,   and  free 
indulgence  in  other  bad  habits,  it  may  lead  to  blind- 
ness ;   nevertheless,  surgeons  of  great  repute  hold  a 
different  opinion  on  this  subject,  and  consider  that 
excessive   smoking  directly   induces   atrophy  of  the 
optic  papilla.t 

M.  Galezowski  further  remarks,  that  the  majority 
of  instances  of  progressive  atrophy  of  the  disc  are 
caused  bv  atheromatous  disease  of  the  vessels  of  the  SJ^u* **' 
base  of  the  brain,  and  of  the  nerve  itself.  He  observes,  TesMls. 
if  the  patient  lose  his  sight  from  progressive  atrophy, 
and  we  can  trace  the  disease  to  no  other  cause,  we  may 
generally  attribute  it  to  atheromatous  degeneration  of 
the  walls  of  the  vessels. 


*  See  "  Lecture  on  the  Theory  and  Practice  of  the  Ophthal- 
moscope."   By  H.  WiUeon,  P.RO.S.;  DnbUn,  1868. 

t  Carter's  Translation  of  Zander  **  On  the  Ophthalmoscope," 
p.  181. 
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Prognosis  is  generally  unfavourable,  but  we  mvrt 
not  give  u[)  all  caHes  as  hopelesslj  bad,  tor  instances 
are  reconled  in  which,  although  symptoms  of  advanced 
atrophy  were  present,  the  patient  has  refirained  a  fair 
amount  of  sight.  We  may  have  considerable  diBkmltj 
in  determining  the  nature  of  the  disease  in  its  early 
stages,  as  the  disc  gradually  becomes  atrophied,  and 
until  it  is  decidedly  whiter  than  in  health,  we  shall 
hardly  be  able  to  assure  ourselves  that  the  loss  of 
colour,  noticeable  in  the  early  stages  of  the  affection, 
is  not  the  result  of  a  temporary  cause ;  but  our  diag- 
nosis will  he  aided  if  the  patient  complaining  of 
gradual  loss  of  sight,  which  is  not  improved  by  either 
convex  or  concave  glasses,  and  by  the  absenco  of  any 
other  symptoms  or  appearances,  accounting  for  the 
imjmirment  of  vision.  If  in  adtUtion  flashes  of  light 
are  noticed  before  the  eves,  and  we  can  detect  a  gradual 
whitening  of  the  papilla,  we  must  necessarily  be  very 
anxious  as  to  the  result  of  the  case — in  fact,  in  spite 
of  all  we  can  do,  the  patient  will  probably  become 
amaurotic. 

Treatment. — This  will  of  course  vary  with  the  nature 
of  the  case ;  but  a^  pro^essive  atrophy  of  the  papilla  is 
generally  associated  with  disease  of  the  nervous  centre, 
our  remedial  measures  must  be  maiuly  directed  to  that 
important  part.  Unfortunately  the  treatment  of  cere- 
bral diseases  is  at  present  unsatisfactory  in  the  ex- 
treme ;  it  would  seem,  however,  that  we  may  hop>e  to 
influence  some  obscure  aflections  of  the  brain  by  the 
electro-magnetic  current,  and  we  may  reasonably 
expect  that  more  extended  researches  wiU  throw  f  rc«h 
light  on  this  subject  as  time  rolls  on.  In  the  mean- 
time we  should  endeavour  to  counteract  or  remove  the 
more  remote  causes  of  these  aflfections:  thos  if  our 
patient  is  the  subject  of  a  gouty  or  rheumatic  diathesis, 
we  may  look  to  these  conditions  as  connected  with  the 
changes  going  on  in  the  brain.  Syphilis,  again,  and 
malarious  influences,  no  doubt  often  play  an  important 
part  in  producing  disease  of  the  nervous  centre,  and 
should  always  enter  into  our  consideration  in  the 
treatment  of  this  class  of  cases.  By  carefully  investi- 
gating  all  these  points  in  the  history  of  the  disease, 
we  may  be  able  to  do  something  to  stay  its  progress  ; 
and  although  our  task  may  be  almost  a  hopeless  one. 
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yet  we  are  bound  to  do  all  in  onr  power  to  save  onr 
patient  from  blindness. 

Amblyopia  and  Amaurosis,  or  partial  and  total  loss  Amblt- 
of  sight.     I  am  bound  to  say  a  few  words   on  this  ^JiuBows. 
subject,  before  leaving  the  consideration  of  the  diseases 
of  tie  nervous  apparatus  of  the  eye ;  but  I  trust  the 
foregoing  part  of  this  work  has  rendered  the  use  of 
these  terms  almost  unnecessary ;  that  is  to  say,  that  T«nni 
we  need  seldom  employ  expressions  so  inclusive  and  ^S^e. 
vague  at  the  present  day,  but  be  able,  in  almost  every 
case,  to  assign  a  definite  cause  for  the  impairment  or 
loss  of  vision,  from  which  our  patients  may  be  suf- 
fering. 

Dr.  Bader  classifies  the  causes  of  amblyopia  and  Modem 
amaurosis  under  the  following  divisions  :* —  orMMe!!***" 

I.  Ocular  (retinal,  choroidal,  or  in  the  optic  nerve). 

II.  Extra-ocular  (orbital). 

III.  Cerebral  or  spinal. 

This  classification  certainly  seems  to  meet  all  the 
circumstances  of  these  cases.  Oenkr  etaet. 

Blindness,  whether  partial  or  complete,  arising  from 
any  of  the  causes  first  mentioned,  will  be  found  dis- 
cussed under  the  heads  of  disease  of  the  retina,  choroid, 
and  optic  nerve. 

As  an  instance  of  the  second  class,  I  may  refer  to  the  OrbiteL 
remarks  made  upon  inflammation  of  the  cellular  tissue 
of   the  orbit    inducing  atrophy  of  the  optic  nerve. 
Another  instance  of  the  kind  is  amaurosis  following 
wounds  and  injuries  of  the  supra-orbital  nerve.     Ex- 
ophthalmos and  its  causes  all  come  under  this  heading, 
as  being  either  directly  or  indirectly  the  cause  of  amau- 
rosis.   Lastly,  absolute  or'total  blindness  may  be  in- 
duced by  intra-cranial  tumours  pressing  on  the  optic  Intn- 
tracts  and  vessels  of  the  optic  nerve,  or  from  apoplexy,  "•"^■L 
softening,  or  tubercular  disease  of  the  brain  or  its 
membranes,  as  well  as  by  injuries  involving  the  base 
of  the  brain. 

Amaurosis,  or  amblyopia,  may  occur,  among  other  STinptomatie 
symptoms,  in  albuminuria,  sypmlis,  diabetes,  and  em-  J  ^^^2« 
holism,  and  "during  irregular  menstruation,  preg-   ^^ 


•    Gup'9  Boipital  Seport*  vol.  xii.  p.  578. 
G  O  2 
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nancy,  parturition,  or  lactation."  In  the  latter  groa 
of  oiiHufl  till)  otftftiun  ia  usually  funetiona.!,  and  dii 
ap]>onrH  after  its  vxcitiug  cause  has  been  remoTei 
After  pn>l(iuj{cd  lnctiLtii>n>  tor  instance,  dimneaa  ( 
viiiiou.  la  rtfteu  iiiitm'i'd  by  aniomia  of  the  retina,  an 
can  ouly  be  curcil  by  ({iviii);  up  uuniiug  and  resortiit 
to  a,  touii;  plan  uF  tn'atinent. 
Qwwr»1  oon.  WitlioiLt,  howeviT,  cnt^rinf^  at  length  into  subject 
lidrr^iuni  already  trvutcil  of  in  previous  ueotious  of  this  work,  i 
^^J^5(|^      set-iiiH  ilL'iiruble  to  make  a  ftiw  further  remarlsB   a 


la  of  sih'bt  (amblyopia),  and  complete  loss  c 

In  attempting  to  appreciate  the  circumstancea  a 
tho  elauB  ut'  cases  under  conaideration,  vfe  cannot  plac 
too   much   stress  upon   the   importance   of  carefall; 
si(t«or         a^ertainio);  the  couditiou  of  the  field  of  viiiioQ  ;  it 
Tiiiu]  add.    periphery  may  be  coiuparutively  perfect,  whilo  thi 
cculral    portion   of  the   visual   held   if<   incapable   o 
aiiprcciatiug  the  stimuiuH  of  light,  or  nVe  nersd.     Is 
either  ease,  tlie  retijia  and  optic  disc  may  appear,  whei 
examined   by   means   of  the   ophthuhnoacupe,   to   b 
healthy,  the  impairment  of  vision  being  the  maiD  am 
prominent  feature  in  tho  case.     We  should  nuto  will 
CcDiriptul    refereuce  to  the  conditions  of  the  visual  field  if  thi 
coDiTMiion.   fault  iit!  simply  on  interruption  only,  as  in  scotoma 
or  if  the  impau-ment  of  Tisinn  extends  from  the  peri 
phery   towards   the   axis   of  vision.     Scotoma   is   tn 
more  litcjiy  to  attract  the  patient's  attention  than  thi 
more  insidious  and   dan^'crously  progressive   loss  a 
sight,  not  uufrequently  the  precursor  of  amaaroBJs 
due  to  tosH  of  the  scasitJTe  jjower  of    the  retina 
and  advancing  from  without  tovranls  the  axis  of  viuon 
Am  a  general  rule,  amblyopic  contractions  of  the  &e\i 
Fault  bcgina  of  vision  commence  on  the  temporal  side  of  the  retina, 
iiu  outer  aide  soinctiiiiea  on  tho  nasal  side,  but  never  above  or  belon 
o  leuiu.       ^jjg  j^ig  ^f  vision;   the  contraction  of  the  field  ad.' 
vanccs  from  without  inwards,  so  that  ultimately  tbi 
visual  field  is  slit-shaped,  the  whole  of  its  outer  auii 
inuer  parts  being  dark,  that  is,  incapable  of  visual  im- 
pressions,    Hemiopic  contractions  of  the  visaol  tieU 
sometimes  affect  one-halt  of  each  retina  ouly,  eithei 
simultaneously  or  within  a  short  time  of  each  other, 
indicating  disease  of  one  root  of  the  optic  nerve;  but 
in  cases  of  this  kind  the  lilies  of  tho  visual  field  are  ae 
^^^^         sharply   defined  in  either  eye,  that  they  lead  ob  &1 
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once  to  a  probably  accurate  diagnosis  of  the  nature  of 
the  defect  complained  of,  and  nature  of  the  lesion  upon 
which  these  symptoms  depend. 

The  condition  of  the  pupil  will  naturally  attract  our  8»»te  of 
attention  in  cases  of  amblyopia  and  amaurosis ;  immo-  p°p*^* 
bility  of  the  pupil  is  only  tound  in  complete  amaurosis, 
or  when  paralysis  of  the  ciliary  system,  or  mechanical 
hindrances,  render  the  movements  of  the  iris  impracti-  Unsteadj 
cable.     The  unsteady  and  generally  excessive  move-  moYemcnt  of 
ment  of  the  amaurotic  eye  is  al^ito  very  characteristic.    •^•®*^  ®y*- 

Causes  and  Proijnosis. — Amaurosis   or   amblyopia  Cautetand 
may  arise  from  mechanical  causes,  as  for  instance  from  i*»*y»<w**- 
a  blow  on  the  eye  separating  the  retina  from  its  at- 
tachments, and  rupturing  one  or  more  of  the  vessels, 
the  ha»morrhagic  elfusion  breaking  down  the  delicate 
nervous  structure  of  the  retina.     Similar  results  may 
of  course  follow  haemorrhage  proceeding  from  the  rup-  Heohanical 
ture  of  a  diseased  vessel.     Loss  of  sight  thus  produced  <»a««>. 
may  improve,  especially  if  the  case  is  a  recent  one,  and 
the  optic  disc  ai)pear8  healthy ;  but  if  the  papilla  indi- 
cates advancing  atrophy,  the  prognosis  is  most  unfa- 
vourable.    Under  this   class  of  cases   we   may  also 
place  instances  of  embolia  of  the  central  artery  of  the 
retina. 

Impairment  and  loss  of  sight  occurring  after  profuse  From  lots  of 
haemorrhage,  whether  from  the  uterus,  stomach,  or  *'^°^* 
other  organs  of  the  body,  if  it  comes  on  rapidly  and  is 
complete,  is  generally  incurable.     This  form  oi  amau- 
rosis may  sometimes,  however,  commence  in  a  gradual 
failure  of  the  acutencss  of  vision  in  the  whole  visual 
field,  generally  with  lateral  limitations,  at  first,  perhaps, 
disappearing  for  a  time,  returning,  however,  too  surely, 
and  terminating  as  above  indicated.  It  may  happen  that  Prognoab. 
we  can  discover  nothing  abnormal  with  the  ophthal- 
moscope ;  nevertheless  we  cannot  hold  out  hopes  of  re- 
covery to  the  patient,  as  some  would  suppose,  with  a 
return  of  the  normal  blood  supply. 

The  same  remarks  are  applicable  to  instances  of 
complete  loss  of  sight  following  over-suckling.  In  these 
instances  it  is  more  than  probable  that  the  nutrition 
of  the  nerve  elements  of  the  retina  having  been  im- 
paired, these  delicate  structures  have  undergone  irre- 
parable changes  leading  to  loss  of  vision. 

I  have  seen  two  cases  of  amblyopia  coming  on  In  pr«g- 
during  pregnancy,  without  any  appreciable  cause,  and  "»»«7. 
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very  eimilar  to  tliQ  inetaace  related  hy  Mr.  Laweon.' 
In  theHe  caseH,  however,  1  detected  Blight  effusun 
ovtr  the  optic  disc ;  the  loBS  of  sight  wsh  gradual  from 
the  Bt^venth  mouth  to  the  time  of  delivers,  and  did  not 
aulisi'quontty  improve.  In  canes  of  amblyopia  oomiug 
on  during  gcstiitioD,  although  the  ojihthalmodoope  ma; 
not  demonRtratfi  any  marked  diseaiie,  I  dhould  be  in- 
clinfd  bo  (jive  a  very  cantiona  prognoBia. 

In  thin  clana  of  cases  we  must  also  place  amanroaii 

a,  met  with  from  time  to  time  among  diabetic  patients, 
although  it  ie  very  probable  the  impairment  of  eight 
IB  in  the  first  instance  due  to  paralysis  ot  the  accommo- 

.  dution.  Amaarouis  in  casex  of  (>everii  lead  poiBoning 
is  attribntablo  to  a  like  canse.  (P.  Hi.)  In  all  theM 
affections  improvement  of  sight  may  from  time  to 
time  occur ;  atrophy  of  the  papilla,  however,  too 
surely  follows,  sooner  or  later,  and  with  it  total  blind- 

Another  form  of  amaurosis  is  that  which  depends 
on  blood  poisoning,  as  it  is  called,  but  which  we  m&j  in 
the  present  statu  of  our  knowledge  better  describe  mm 
Btellwag  does,  as  originating  from  tlie  action  on  the 
brain  of  certain  morbid  or  foreign  materials  in  the 
blood.  It  is  by  no  means  clear  if  these  foreign  mat«- 
rials  aOect  the  optic  nerve  and  retina  directly,  as  atro- 
pine does  tlio  ciliary  nerves,  or  if  the  loss  of  visioa  ia 
due  to  secondary  conditions,  brought  about  by  organio 
changes,  chiefly  of  a  proliferative  kind,  and  termi- 
nating in  white  atrophy  of  the  optic  disc.f  Among  th« 
most  important  of  this  class  of  ca^es  may  be  men- 
tioned unumic  amaurosis,  that  from  lead  poisoning, 
from  opinm,  tobacco,  the  over-use  of  mydnatica,  am 
vomica,  and  quinine,  and  alcohol. 

With  reference  to  the  influence  of  alcoholism  on  the 
sight,  M.Cialeiowaki  remarks,  that  amblyopia  from  this 
canse  ia  only  met  with  among  men.  I  agree  with  him 
that  the  following  are  the  characteristic  symptoms  of 
this  form  of  blindness  : — 1.  The  patients  perceive  that 
their  sight  has  become  somewhat  suddenly  enfeebled, 
but  it  theu  remains  in  a  stationary  condition  for  several 
weeks.     2.  The  acuteness  of  vision  is  sensibly  dirai> 

•  Ophlhalmlc  llotpltnl  lirpnrti,  vul.  iv.  p.  6fiL 
t  Sl*!lwiig  von  C;«iion,  '•  Di»e»»ta  u(  the  Eye.''     Bj  Huklev 
•Dd  Uoiiaa,  p.  6fiS. 
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nished,  Uie  patients  being  scarcely  able  to  read  the 
characters  8  or  10  of  the  author *8  typographical  scale ; 
while  in  some  cases  they  cannot  distin^^push  eren  the 
largest,  as  No.  50.  3.  Distant  vision  is  much  dimi- 
nished, the  face  of  a  person  not  being  recognisable  at 
some  paces  distance.  A  sort  of  white  haze  seems  to 
envelope  every  object.  4.  A  kind  of  nyctalopia  accom-  ^J  ■"^ 
panics  this  form  of  amblyopia,  the  patients  seeing  ^|J^ 
more  distinctly  as  the  evening  approaches ;  the  haze 
then  being  less  apparent.  5.  The  perversion  of  the 
chromatic  faculty  is  not  less  characteristic  Carmine, 
red,  and  green  are  often  confounded  with  each  other ; 

violet  is  taken  for  red,  and  yellow  for  red. 

6.  These  patients  frequently  see  double  or  triple,  pro- 
bably on  account  of  spasmodic  contractions  of  the 
muscles  of  the  eye.     A  waiter  at  a  ca/e  lost  his  situa-  DooWe 
tion  because  as  he  saw  every  cup  double,  he  poured  ^"'**°* 

the  coffee  on  the  outside  of  it 7.  The  amblyopia 

is  very  frequently  accompanied  by  visual  hallucina- 
tions, which  are,  however,  rather  due  to  a  cerebral  J^J^Jk, 
than  an  ocular  affection.    8.  The  pupils  are  not  alike 
in  the  two  eyes,  one  being  geoerally  larger  than  the 
other,  and  often  irregular.    No  otner  alteration  is 
observed  in  the  exterior  of   the  eyes.    Ophthalmo-  OphtluJmo- 
scopic  examination,  as  a  general  rule,  only  furnishes  •°*'P"  "fi^'* 
negative  results,  the  papilla  of  the  optic  nerve  re- 
maining of  its  normal  colour.    In  some  cases,  how-       *^ 
ever,  there  may  be  observed  a  kind  of  serous  suffusion, 
especially  in  the  vicinity  of  the  vessels.    The  arteries 
in  some  places  exhibit  spasmodic  contractions,  while 
the  veins  are  tortuous  and  gorged.    This  disposition 
is  observed  to  be  more  marked  as  the  disease  oecomee 
prolonged,  and  then  the  papilla  of  the  optic  nerve  is 
pale  and  whitened,  without,  however,  exhibiting  that 
pearly  whiteness  which  is   met  with  in  progressive 
atrophy  of  the  papilla. 

The  differential  diagnosis  of  the  disease  need  not  be  DiagnotU 
insisted  upon  after  the  above  statement  of  symptoms, 
which  proves  that  alcoholic  amblyopia  is  an  affection 
of  the  eye  apart,  which  can  only  be  simulated  by  com- 
mencing atrophy  of  the  papilla.  But  any  doubts  that 
may  be  entertained  become  dissipated  in  the  subse- 
quent course  of  the  affection ;  for,  while  the  atrophy 
advances  progressively,  the  amblyopia  remains  «ta- 
tionary  for  weeks  or  months.    It  may  even  be  com- 
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pletely  cured,  to  return  again  after  renewed  exoessei 
in  drinking. 
P»thblog7.  With  respect  to  the  pathology  of  this  form  oj 
amblyopia,  M.  Galezowski  says  that  "  it  is  due  to  fl 
kind  of  paresis  of  the  longitudinal  muscular  fibres  oi 
the  arteries,  which  act  in  dilating  them,  and  to  a 
spasmodic  contraction  of  the  circular  fibres  of  these 
same  vessels.  The  blood  does  not  arrive  in  a  suflBcient 
quantity  for  the  arteries,  while  the  veins  nnderfin>  a 
kind  of  piisaive  stasis."  In  conformity  with  this  view, 
a  collyrium  of  ^serine  or  calabarine  has  been  employed 
as  a  means  of  inducing  relaxation  of  the  spasmodic 
contraction  of  the  arteries.  The  efficacy  of  tuis  agent 
is  incontestable,  for  the  patients  are  immediately  re- 
lieved, seeing  belter  during  the  whole  period  that  its 
action  continues,  while  its  daily  use  leads  to  a  sensible 
amelioration.  In  many  of  the  cases  large  doses  of 
bromide  of  potassium  iiave  produced  sensible  ameliora- 
tion, confirming  M.  Gubler's  good  opinion  of  that 
medicine  in  the  treatment  of  alcoholism  in  general.* 

To  sum  up: — I.  The  disease  appears  as  a  conse- 
quence of  prolonged  indulgence  in  alcoholic  drinks, 
and  esjxjcially  when  these  are  taken  fasting  or  before 
dinner.  2.  Bad  food  and  a  wretched  condition  of 
existence  predispose  to  its  development.  3.  Complete 
abstinence  from  alcoholic  drinks  during  several  weeks 
or  months  is  an  indi8i>en sable  condition  for  recovery. 
4.  The  bromide  of  potassium  is  a  very  efficacious 
remedy :  and  the  c^serine  collyrium  is  one  of  the  best 
means  of  combating  the  visual  disturbance.  6.  This 
amblyopia  is  tractable  when  combated  at  an  early 
period ;  but  later  it  becomes  a  serious  affection,  which 
IS  very  difficult  of  cure. 

In  another  class  of  cases  of  amaurosis,  arising  appa- 
rently from  alterations  in  the  condition  of  the  blood, 
the  blindness  may  be  only  temporary,  such  for  in- 
stance as  partial  or  complete  loss  of  sight  after  an 
attack  of  t^'phus  fever,  or  scarlet  fever.  The  blind- 
ness usually  comes  on  suddenly,  lasting  for  two  or 
three  days,  and  then  returning.  But  it  is  remarkable 
that  in  many  of  these  instances  the  pupil  responds  to 
the  stimulus  of  light ;  and  this  is  a  significant  point 


Bammtrj. 


Amaorotiain 
fe?en. 


State  of  tbo 
pupil. 


•  Mtdkal  Timet  wd  Gazettfy  1871,  vol,  i.  p.  620^ 
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as  a  gtdde  to  progtioais,  for  if  the  pupil  retains  its 
activity,  however  great  the  blindness  may  be,  we  may, 
in  the  above  mentioned  cases,  offer  a  favourable 
prognosis,  for  the  facts  indicate  that  whatever  the 
cause  of  the  loss  of  sight,  it  must  be  situated  between 
the  corpora  quadrigemina  and  that  portion  of  the 
brain  in  which  the  perception  of  light  is  localized. 

The  ability  to  discern  colours  is  injured  in  various  Colour- 
affections  of  the  eye,  and  has  been  a  matter  of  atten-  Jj^JJ^Jj" 
tion  by  many  observers,  but  we  yet  do  not  possess  AmblyopU^ 
exact  information  on  its  relation  either  to  the  healthy 
or  morbid  states  of  the  organ  of   sight.     The  most 
common  cases  in  which  this  defect  appears  are  those 
of  atrophy  of  the  optic  nerve.     Dr.  Leber  has  investi-  Leber's 
gated  thirty-six  cases  of  this  kind,  all  of  which  had  R«««rohet. 
amblyopia  and  limitation  of  the  visual  field,  and  in  all 
but  three  there  were  anomalies  in  the  perception  of 
colour.    This  defect  occurs  under  every  form  oi  nerve- 
atrophy,  the  simple,  the  inflammatory,  and  the  glau> 
comatous,  as  well  as  in  every  degree  of  amblyopia. 
Even  where  sight  is  not  much  injured,  colour-blmd- 
ness   may   be  very   marked.     The  prognosis   of  the 
nerve-affection  is  not  modified  for  better  or  for  worse, 
by  the  loss  of  colour-perception.    The  colour  to  which 
patients  are  most  frequently  insensitive  is  red,  while 
blue  is  best  preserved:    green  appears  yellowish  or 
grey;  rose  and  violet,  bluish;  yellow  commonly  ap- 
pears yellow.     In  the  later  stages  of  the  malady  only 
the  blaish  shades  are  apt  to  be  recognised,  all  others 
appearing  whitish,  grey,  or  dark.     This  corresponds 
closely  with  what  is  true  of  the  normal  eye  during 
deep  twilight. 

In  three  cases  of  hemiopia  there  was  no  defect  of  la  hemiopi». 
colour-perception  in  the  sound  half  of  the  field.  In 
one  of  these  cases  vision  was  nearly  restored,  but  on 
the  blinded  side  the  colour-sense  remained  defective. 
Qua^lino  and  Boys  de  Loary  published  each  a  case  of 
hemiopia  in  whicn  there  was  absolute  colour-blindness 
for  the  remaining  field. 

An  extremely  interesting  class  of  cases  are  those  of 
amblyopia  ana  central  scotoma  without  ophthalmo- 
scopic lesions.    The  amblyopia  occurs  without  central  lUre  in 
scotoma ;  and  in  these  cases  there  is  little  derange-  *^t*^*?** 
ment  of  the  perception  of  colour.     Out  of  twenty -one  tnd  MotomA. 
cases  of  amblyopia  without  scotoma,  only  three  were 
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unable  to  distingiiiHh  red.  These  patients  acquire 
tboir  amblyopia  from  abiine  of  alcohol,  tobacco,  and 
other  toxic  siibHtanceB,  a  few  from  anaamia  and  mal* 
nutrition.  Tliis  apsertion  appears  to  be  sapported  by 
the  fact  that,  out  of  eighty -one  cases  of  amblyopia,  in 
which  there  were  no  ophthalmoscopic  lesions  and  no 
central  scotoma,  there  were  seventy -five  men  and  six 
women. 

But  cases  of  amblyopia  without  visible  lesion,  but 
with  central  scotoma,  present  marked  impairment  of 
sense  of  colour.  At  an  early  sta^re  of  these  cases  is  to 
be  found  sometimes  a  faint,  striated  haziness  of  the 
border  of  the  papilla  and  neighbouringr  retina,  which. 
resembles  sypnilitic  retinitis,  but,  unlike  the  latter, 
extends  only  a  little  distance  into  the  retina.  Twice 
there  were  evidences  of  diffused  retinitis ;  in  several 
cases  there  were  isolated  hcemorrhages ;  but  generally 
no  changes  could  be  seen  hj  the  ophthalmoscope.  At 
a  later  period  the  papilla  is  apt  to  show  alteration  of 
tissue  in  pallor  or  slight  bluishness  of  its  outer  half— 
a  sign  of  partial  atrophy  at  least  in  some  of  the  cases. 
Of  this  class  of  cases  fifty-six  were  seen,  and  in  thirty- 
one  the  perception  of  colour  tested;  of  which  in  all 
there  was  a  discernible  impairment.  So  uniform  was 
this  fact  that  it  may  be  taken  as  a  means  of  diagnosis 
of  the  existence  of  central  scotoma. 

Central  scotoma  generally  affects  both  eyes,  though 
to  unequal  degrees,  and  simultaneously.  It  is  a 
disease  of  men  almost  exclusively.  It  affects  those 
above  twenty  years  of  age,  and  increases  in  frequency 
to  forty  years.  Abuse  of  alcoholic  drink  and  of 
tobacco-smoking  are  often  assigned  as  causes,  while 
exposure  to  cold  and  wet  also  have  a  part.  In  some 
cases  syphilis  is  the  probable  cause. 

There  are  reasons  for  believing  that  the  seat  of 
central  scotoma  is  often  not  situated  in  the  retina,  nor 
the  brain,  but  in  the  trunk  of  the  optic  nerve  between 
the  chiasm  and  the  globe,  and  is  the  result  of  neuiHtis. 
There  are  anatomiou  and  pathologiual  reasons  for  the 
assertion  that  the  fibres  which  go  to  the  rods  and 
cones  at  the  ma<nila  lutea  are  situated  on  the  super- 
ficial parts  of  the  nerve-trunk,  and  those  which  belong 
to  the  periphery  lie  nearer  to  the  centre  of  the  nerve. 
A  perineuritis  would,  there,  explain  the  symptom  of 
central  scotoma. 
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The  results  of  treatment  are  always  mnch  less  favour-  Pro^^oria 
able  in  amblyopia  with  central  scotoma,  than  in  ambly-  ^1?"**^ 
opia  without  scotoma.  If  the  colour-blindness  reach  to 
tne  periphery  of  the  Held,  and  the  nerve  show  manifest 
signs  of  atrophy,  treatment  will  be  almost  fruiUess. 
The  therapeutics  must  be  suited  to  the  state  of  the 
individual,  but  in  general  they  are  blood-letting,  sudo- 
rifics,  purgatives,  and  tonics.  In  some  cases  iodide  of 
potassium  in  small  doses  has  proved  of  unexpected 
value  after  other  things  had  been  tried  in  vain.* 

In  considering  the  subject  of  diseases  of  the  retina  Amaamda 
and  optic  nerves,  I  have  mentioned  my  conviction  as  MfSenen^. 
to  hypersBinia  of  the  vessels  of  these  structures  not 
unfrequently  leading  to  degenerative  changes  in  the 
nerve  elements  of  the  retina  ending  in  amaurosis.  It 
is  probable  that  under  these  circumstances  not  only 
does  increased  proliferation  take  place  in  the  con- 
nective corpuscles,  but  the  serous  exudation  arising 
from  blood  stasis  is  apt  to  damage  the  delicate  struc- 
tures among  which  it  is  infiltrated.  For  similar 
reasons  we  may  meet  with  an  undoubted  congestive 
form  of  amaurosis  consequent  on  a  too  powerful 
action  of  the  heart,  and  wnich  may  disappear  when  ip  hewt 
the  disturbance  in  the  circulation  has  subsiaed.  Intra-  d^^^^e- 
cranial  overloading  of  the  blood-vessels  may  lead  to  a 
similar  result,  and  will  be  accompanied  by  symptoms 
of  cerebral  hyperaemia ;  the  loss  of  sight  is  often  very 
sudden,  and  may  as  rapidly  recede  on  the  removal  of 
the  exciting  cause ;  among  such  causes  may  be  men- 
tioned, interruption  of  uie  menses,  mental  excite- 
ment, excessive  vomiting,  or  muscular  exertion. 

Impairment  of  sight,  depending  on  disease  of  the 
heart,  is  by  no  means  of  frequent  occurrence ;  when  it 
does  take  place  it  is  attended  by  the  following  altera-  Ophthaimo- 

tions:—  •oopiorigni: 

I.  Capillary  congestions  of  the  retina  and  venous  Congettioii, 
varicosities.—  Sometimes  there  are  venous  stases  in  the 
retina,  but  their  progress  is  slow  aod  gradual,  so  that 
vision  is  in  no  way  troubled.  It  is  onfy  in  exceptional 
cases  that  the  venous  congestion  occasions  disomers  of 
vision  either  constant  or  periodical ;  but  then  we  have 


•  "  Colour-blindness/'  bv-  Dr.  Leber;  vide  "  Beport  on  Progress 
of  Ophthalmology  for  ISfn,"  G.  H.  D.  Noyes,  M.D.,  New  York 
Medical  Journal,  Feb.  1871,  p.  209. 
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no  longer  simple  varices  in  the  principal  branches,  but 
capillary  congestions  of  the  retina  more  or  less  marked. 
Tlie  venous  stases  of  the  retina  are  to  be  soafirlit  for 
especially  in  the  capillary  branches.  An  ophthalmo- 
scopic examination  with  inverted  images  is  not  safficient 
to  mate  out  this  capillary  stasis ;  we  mnst  have  an 
erect  image  and  a  strong  magnifying  power. 

2.  Ed'travoMition  of  blood  into  the  retina  and  opiie 
nerves. — In  heart  disease  effusions  into  the  retina  are 
the  most  common  of  all  alterations.  They  take  place 
both  from  the  over-powerful  impulse  of  a  hypertrophied 
heart,  or,  what  is  more  common,  from  the  insnmcient 
impulse  of  tlie  same  organ  when  enfeebled.  The  rui)- 
ture  of  the  capillaries  is  sometimes  prepared  for  by  an 
alteration  in  the  coats  of  the  vessels.  Generally  only 
one  or  two  branches  are  ruptured,  and  a  single  eye 
affected.  In  effusions  of  blood  into  both  eyeballs  we 
ought  to  suspect  the  presence  of  albuminuria  or  dia- 
betes, &c. 

3.  Extidaf  ions  from  the  retina. — In  these  cases  effii- 
sions  of  blood  are  observed  in  the  course  of  the  arteries. 
Often  one  or  two  principal  branches  are  ruptured,  and 
a  considerable  quantity  of  blood  effused.  Besides  these 
extravasations  we  see  wliite  spots  of  exudation  over 
different  parts  of  the  retina,  especially  round  abont  the 
yellow  spot.  Tlie  affection  is  now  no  longer  confined 
to  a  single  eje. 

4.  Emhohsms  of  the  central  aHery  of  the  retina.'^ 
These  are  followed  by  weakness,  or  total  loss  of  -vision, 
coming  on  without  any  warning.  The  central  arteries 
are  contracted ;  the  retina  takes  at  first  a  white 
colour,  the  result  of  serous  suffusion.  There  is  a  red 
spot  more  or  less  marked  beside  the  ma<;ula  Intea,  and 
tne  vessels  which  supply  it  are  congested.* 

It  is  hardly  necessary  for  me  a^ain  to  discuss  the 
subject  of  optic  neuritis  and  white  atrophy  of  the 
optic  disc,  as  leading  to  loss  of  sight ;  but  I  would  refer 
the  reader  to  the  sections  treating  specially  on  these 
affections  in  reference  to  their  }>eing  a  cause  of  amanro- 
AmMKMisin  sis.  But  we  may  with  advantage  glance  at  sonae  of 
**'»*'*  the  principal  affections  of  the  brain,  leading  to  pro- 

gressive atrophy  of  the  optic  nerve  and  ultimate  Iobb 
of  sight. 


Embolism. 


diMMet. 


*  Dobell*8  report  on  Progress  of  Medicine,  vol.  ii.  p.  24. 
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Basilar  meningitis,  especiallj  in  its  chronic  form,  inbuiUr 
may  induce  amaurosis.  The  patient  suffers  probably  mcningitw. 
from  fever,  and  great  pain  in  the  head  increased  on 
tapping  the  side  of  the  head ;  vomiting,  and  so  on,  may 
be  present.  As  this  disease  extends,  several  of  the 
large  nerves  springing  from  the  base  of  the  brain 
become  paralysed,  amoug  them  the  optic  nerve.  The 
blindness  occurs  with  the  head  symptoms,  and  often 
runs  its  course  rapidly  in  the  more  acute  cases ;  but  in 
the  chronic  form  of  the  disease,  the  characters  of  the 
phenomena  vary,  and  the  appearances  noticed  vrith  the 
ophthalmoscope  are  less  those  of  neuritis  than  of 
white  atrophy.  It  occasionally  happens  that  the 
amaurosis  follows  this  attack  of  meningitis  in  place  of 
accompanying  it,  and  is  explicable  on  the  supposition 
that  tne  neo-plastic  growths  consequent  on  the  inflam- 
mation have  grown  on  and  around  the  vascular  and 
nerve  structures,  leading  to  their  gradual  wasting  and 
decay. 

Periostitis  of  the  base  of  the  brain  may  produce  la  Cnniai 
amaurosis,  either  of  one  or  both  eyes,  or  only  hemiopia,  P«rioititii. 
according  to  the  situation  of  the  new  growth.  The 
amaurosis  under  these  circumstances  is  probably  most 
frequently  induced  from  an  extension  of  the  inflamma- 
tory process  to  the  sheath  of  the  nerve ;  and  as  this 
action  may  be  acute  or  chronic,  so,  as  a  general  rule, 
shall  we  notice  symptoms  of  neuritis  or  simply  white 
atrophy. 

Tumours  of  the  base  of  the  brain  are  doubtless  From 
sometimes  the  cause  of  loss  of  sicht ;  involving,  as  oe^bral 
they  necessarily  must  do  at  times,  tne  optic  nerve.    In  *°°"*'*'*' 
the   greater  number  of  such  cases  loss  of  vision  is 
brought  about  by  means  of  the  pressure  of  the  morbid 
growth  on  the  optic  nerve,  leading  to  white  atrophy  of 
the  disc.     It  may  be  that  the  tumour,  by  exciting 
irritation  in  the  structures  amon^  which  it  grows,  may, 
either  directly,  or  by  involving  neighbouring  parts,  lead 
to  optic  neuritis  and  its  ophthalmoscopic  appearances. 

Acute  disease  of  the  brain  in  its  various  forms  may  innate 
result  in  amaurosis,  such,  for  instance,  as  abscesses,  diaeasea  of 
softening,  tumours  of  various  kinds,  cerebral  hsemor-  ***•  **'^'** 
rhage,  and  so  on.     The  uncertainty  in  the  diagnosis  of 
disease  of  this  description  renders  it  very  difficult  for 
us  to  trace  out   the  exact    train  of   causes  which 
result  in  loss  of  sight,  although  we  may  easily  under* 
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Bland  that  any  affection  of  the  brain  involWng  fib 
continuous  with  those  of  the  optic  nerve,  maj  co 
promise  the  integrity  of  the  patient's  sight.  As  1 
action  on  the  nerve  element  is  primary,  or  foUowi 
ni>on  irritation  ])ropa^te(l  from  ncigbbonring  str 
tures,  so  will  the  diHC,  as  a  general  rule,  give  evidei 
of  white  atrophy  or  of  optic  neuritis. 

DiHcase  of  the  K])inal  cord  is  also  a  canse  of  parti 
or  complete  amaurosis,  the  loss  of  si^ht  being  genera 
preceded  by  symptoms  of  spinal  disease.*  We  m\ 
bear  in  mind  the  fact,  that  impairment  of  vision  m 
occur  in  atfections  of  the  spine,  from  paralysis  of  1 
nerves  which  supply  the  ciliary  muscle,  causing  L 
of  power  of  accommoilation. 

Prftf/nosis. — ITiis  is  freriuently  rendered  most  don 
ful,  in  consequence  of  the  olwcure  natnre  of  int; 
cranial  disease.  But  whatever  the  cause  of  the  loss 
sight,  if  the  pupil  reHjM)nds  to  the  stimulus  of  lig! 
our  prognosis  will  be  a  favourable  one.  As  a  gene 
rule,  our  prognosis  will  be  unfavourable  if  wh 
atrophy  of  the  optic  disc  exists.  If  it  proceeds  fn 
deeply -lying  parts  it  very  probably  wiU  attack  1 
root  of  the  nerve,  and  so  aflect  l)()tn  eyes.  In  so: 
few  cases  white  atrophy  of  the  disc  has  become  s 
tionary,  and  even  recovery  is  said  to  have  taken  pli 
from  tnis  condition ;  nevertheless,  such  cases  are  < 
tremelv  rare.  We  should  hardly  judge  of  the  con 
tion  of  the  patient's  sight  from  the  appearance  of  1 
disc  ;  it  may  happen  that  the  vision  is  better  than  1 
state  of  the  optic  disc  would  lead  us  to  imagine. 

Optic  neuritis,  though  a  formidable  disease,  presei 
a  better  hope  of  amendment  than  white  atrophy, 
these  cases  we  rather  dread  the  long-continned  loss 
sight  than  the  more  startling  instances  of  rapid  h 
of  vision,  and  the  same  remark  applies  to  instances 
white  atrophy.  If  any  sight  remains  we  must, 
course,  carefully  examine  the  state  of  visnal  field  ;  ai 
as  a  rule,  our  i>rognosis  must  be  unfavourable  if 
discover  concentric  limitation  of  the  visnal  field — i 
more  so,  if  the  lateral  limitation  is  irregular,  as  t 
condition  generally  depends  on  apoplectic  destmcti 
of  tissue.     Stellwag  von  Carion  observes,  if  hemio] 
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occnrs  on  the  same  side  of  both  eyes,  and  is  sharply 

bounded  by  the  vertical  line  of  separation  of  botn 

visaal  fields,  and  also  if  it  be  accompanied  by  atrophy 

of  the  corresponding  half  of  the  optic  papilla,  it  is  to 

a  certain  extent  favourable ;  that  is,  it  is  seldom  fol-  Sharp  Umlts 

lowed  by  complete  bUndness,  especially  when  it  has  '•▼oorable. 

existed  for  some  time  unchanged.     But  if  the  loss  of 

vision  advances  with  indistinct  outlines  over  the  centre 

of  the  retina,  the  worst  is  generally  to  be  feared.     In 

the  remaining  varieties  of  hemiopia  the  conditions  are 

too  unfavourable  for  the  limitation  of  the  original 

disease  to  enable  us  to  hope  for  a  pause  in  its  progress. 

Such  cases  generally  go  on  to  complete  blindness,  with 

progressive  atrophy  of  the  optic  nerve. 

Small  lateral  limitations  act  in  about  the  same  way. 
A  further  increase  is  not  probable,  whether  the  defect 
is  monocular  or  symmetrical  in  both  eyes,  if  it  ends  in 
a  sharp  line  far  from  the  centre,  and  if  the  relative 
sharpness  of  vision  be  normal  in  the  other  parts  of 
the  field  of  vision,  and  if,  besides,  the  defect  nas  not 
existed  for  a  very  long  time.  But  limitations  with  m  defined 
very  indistinct  and  irregular  borders,  mth  evident  <»••  *»<*• 
diminution  of  the  relative  acuteness  of  vision  in  the 
remaining  parts  of  the  field,  cause  us  to  give  the  worst 
prognosis.  This  is  true  even  if  the  atrophy  be  not 
yet  observed.  The  patient  is  in  a  particularly  bad 
state  when  repeated  examination  shows  a  continuous 
loss  of  sight,  and  the  appearance  of  similar  defects  in 
the  other  eye.  Tlien  we  certainly  have  a  progressive 
atrophy,  which  seldom  ceases  before  complete  amau« 
rosis  results. 

Central  and  eccentric  interruptions,  when  they  occur  Limited  fa- 
in a  visual  field  which  is  in  other  respects  normal,  are  t«rrapi4oM. 
not  apt  to  depend  on  progressive  atrophy.  We  may 
exclude  the  idea  of  the  latter,  when  the  interruptions 
have  been  of  the  same  extent  for  a  Ions  time.  It  is 
all  the  same,  then,  whether  they  exist  m  one  eye  or 
both ;  even  a  partial  paleness  of  the  optic  papilla  does 
not  alter  the  case.  But  we  generally  have  a  progres- 
sive atrophy  when  they  are  combined  with  marked 
lessening  oi  the  relative  acuteness  of  vision  in  the 
remaining  portions  of  the  visual  field,  especially  when 
the  loss  of  vision  decreases  very  irregularly  in  different 
directions  towards  the  periphery. 

Treatment— Tim  must,  of  course,  depend  on  the  l^watmeni. 
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cause  of  the  amaurosis ;  in  one  case  drags,  in  another 
electricity,  niaj  be  employed ;  and  in  all,  as  far  as  prac- 
ticable, the  state  of  the  patient's  general  health  should 
be  carefully  attended  to.  I  may  mention  one  point, 
Speoudet.  and  that  is  with  reference  to  the  use  of  spectacles ;  in 
all  forms  of  amblyopia  we  may  with  advantage  limit 
the  patient  to  use  the  lowest  convex  glasses  he  can  see 
with,  and  it  may  very  possibly  happen  that  subse- 
quently he  may  be  able  to  get  on  with  a  higher  power, 
the  sight  improving  under  the  use  of  convex  glasses, 
which  not  only  save  a  strain  on  the  accommodation  of 
the  eye,  but  increase  the  clearness  of  letters  and  other 
small  objects. 


CHAPTER  Xn. 

DISEASES  OF  THE  YITBEOUS. 

Hyalitis — Muscce — Opacity:  eyphilUic  and  an<Bmic — 
Fihns  —  Fluid  vitreous  —  aparkling  synchyaia  — 
H(Bmorrha>ge^Entozoa — Foreign  bodies, 

Hyalitis,  or  Inflammation  of  the  Vitreous,  may  be  Htautxs. 
induced  by  the  presence  of  a  foreign  body,  purposely 
passed  through  the  vitreous  chamber.*    In  instances 
of  this  kind,   Bonders  describes  changes  occurring 
around  the  foreign  substance,  similar  to  those  noticed  Simple  form 
in  other  parts  of  the  body  during  inflammation.  '^•"• 

These  pathological  alterations  may  occasionally  be 
traced  when  a  foreign  body,  such  as  a  piece  of  gun- 
cap,  has  accidentally  passed  into  the  vitreous.     From 
proliferation  of  its  cells  the  vitreous  becomes  hazy, 
the  foreign  body  being  enveloped  in  a  greyish  layer  of 
opaque  material,  and  branching  out  &om  this  centre 
of  irritation  opaque  streaks  may  be  observed.     Sub- 
sequeutly  the  connective  tissue  breaks  down,  and  the 
vitreous  having  become  fluid,  thread-like  fibres  may  be 
seen  floating  about  in  it.    These  instances,  however,  y^^^j 
must  be  very  rare,  for  in  the  majority  of  cases  the  oomniii 
choroid  and  retina  become  involved,  and  it  is  then  ••**^ 
impossible  to  determine  how  far  the  changes  observed 
in  the  vitreous  are  due  to  extraneous  sources. 

Pus  doubtless  collects  at  times  in  the  inferior  part 
of  the  vitreous  chamber,  especially  after  the  operation 
of  reclination  of  the  lens,  forming  what  is  called  a 
posterior  hypopion ;  but  I  am  not  disposed  to  admit  Posterior 
the  existence  of  such  a  disease  as  idiopathic  suppu-  i^TPopiou* 
rative  hvalitis ;  in  fact,  with  Dr.  H.  Pagenstecher,  I 
doubt  tne  correctness  of  those  who  describe  inflam* 


2^  Wecker,  **  Maladies  des  Tenz,**  vol  IL  p.  282. 
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luutory  cluiu^'es  under  these  circamstanceB.  Doubt- 
lesH  we  meet  with  instances  in  which  the  vitreoud 
becomes  cloudoil,  rendering  the  details  of  the  fnndud 
of  the  eye  indibtiuct,  or  it  may  be  invisible:  but 
these  conditions  without  question  are  due  to  pre- 
viously  existinjr  alterations  m  the  choroid.  I  do  not 
in  fact  believe  in  the  existence  of  **  simple  idiopa- 
thetic  hyalitis." 

Musc-E  VoLiTANTES. — Muscc©  volitantcs  appear  to 
tlio  patient  under  various  forms,  floating  about  in  the 
Held  of  vision;  they  are  often  very  annoying,  but 
unlike  scotoma  they  do  not  interfere  with  the  per- 
fection of  vision. 

They  appear  to  the  patient  to  consist  at  times  of 
slender  rinjrs,  which  seem  to  ascend  from  the  lower 
part  of  the  tield  of  vision  and  then  to  fall  down  a^ain. 
In  other  cases  they  take  the  form  of  pearly  8tnng8» 
which  twist  and  twine  al>out  in  all  directions,  or  they 
may  be  seen  as  fine  bands  hovering  about  in  the  visual 
field.  They  are  most  distinctly  seen  when  the  patient 
looks  at  some  clear  bright  object,  as,  for  inst^ce,  at 
the  sky  or  a  white  wall ;  in  a  dim  light  they  are  pro- 
bably not  visible.  After  overworking  the  eye  they  are 
very  apparent,  and  also  if  the  digestive  organs  ore  out 
of  order. 

These  various  appearances  are  due  to  the  presence 
of  minute  pale  cells,  or  of  granular  fibres  or  Bnrcds  in 
the  vitreous  humour,*  and'  the  shadows  which  these 
cast  on  the  retina  are  the  direct  cause  of  the  muscso 
volitantes  noticed  by  the  patient  in  the  field  of 
vision.  In  some  few  instances  it  appears  that  opaque 
globular  sjiots,  situated  among  the  fibres  of  the  lens, 
may.  b^  mterccpting  the  rays  of  hght  falling  on 
the  r(.»tina,  produce  the  appearance  of  musca3  voli- 
tantes. 

jMusca3,  therefore,  are  by  no  means  a  symptom  of  any 
great  consequence,  and  are  often  observed  in  persons 
whose  eyes  are  perfectly  healthy.    The  cells  and  fila- 


•  "  Accomniodtttiou  aiid  Rr^fmrtion  of  the  Eye,"  by  P.  C. 
Ponders,  p.  UiO :  Trauslated  by  Dr.  Moore;  Kew  SydeuLuu 
Society. 
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ments  of  mnscse  volitantes  are  too  minute  to  be  seen 
with  the  ophthalmoscope,  and  are  thus  distinguished 
from  opaque  membranes  floating  about  in  a  fluid 
vitreous,  which  may  be  detected  without  any  diffi- 
culty with  the  ophthalmoscope,  and  which  are  inva- 
riably pathological  products,  and  therefore  a  matter 
of  serious  consideration.  Short-sighted  persons  are 
very  apt  to  suffer  from  muscie,  in  consequence 
of  the  increased  circles  of  diffusion  cast  by  the 
minute  bodies  on  the  retina ;  we  may  comfort  such 
patients  with  the  assurance  that  the  muscaa  are  not 
a  symptom  of  serious  disease. 

MusciB  differ  from  scotomata  in  that  the  latter 
follow  the  movements  of  the  eye,  as  dark  spots  along  How  diffrr- 
the  lines  of  a  pa^e  in  reading  and  writing*  and  do  not  ing  Arom 
float  about  as    ill-defined    shadows,  an  appearance  '*<>*<"'•• 
characteristic  of  muscaa  volitantes.     Moreover,  in  the 
case  of  scotomata,  the  ophthalmoscope  usually  enables 
us  to  detect  abnormalities  in  the  retma,  whicn  account 
for  the  "  dark  spot"  noticed  by  the  patient. 

Treatment. — It  will  often   oe  found  that  cases  of  jy^^,^,,,^^ 
muscse  depend  on  gastric  derangement,  or  at  any  rate 
occur  when  the  stomach  or  liver  is  out  of  order ;  and 
a  little  attention  bestowed  on  these  organs  will  do 
much  towards  removing  the  muscsB.    In  other  cases,  coiMct 
rest  and  a  tonic  plan  of  treatment  are  of  service,  natrio 
Lastly,  it  should  be  remembered  that  muscaa  some-  °^^^^' 
times  remain  stationary  for  years,  and  then  disappear 
of  themselves.    Tinted  glasses  often  prove  useful  to 
patients  suffering  from  muscae. 

Opacities  op  the  Yitreous. — Opacity  of  the  vitre-  Ovaoztt  of 
ous  varies  in  its  degree  from  a  cloudiness,  to  that  of  Vwmous. 
opacity,  so  dense,  that  we  cannot  see  the  optic  disc 
through  it :  this  condition  of  the  vitreous  is  present 
to  a  slight  degree  in  many  cases  of  glaucoma  de« 
pending  on   hypersection  of   serous    fluid    into  the 
vitreous  chambers.     Opacity  of  the  vitreous  is  most 
commonly  met  with,  however,  as  a  sequence  of  disease 
of  the  choroid,  often  the  result  of  either  inherited  or 
acquired  syphilis.     Excluding  this  class  of  cases,  opa-  Gtonerallj 
city  of  the  vitreous  is  most  commonly  seen  among  ■yp^*^^^*^' 
patients   suffering    from    sclero-choroiditis   posterior. 
Another  cause  of  opacity  of  the  vitreous  is  extrava- 
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sation  of  blood  from  rnptnre  of  one  or  more  of  tbe 
choroidal  voHsels. 

If  depending  on  inherited  syphilis  the  changes  in 
the  vitreous  usually  take  place  very  slowly,  and  the 
structure  may  at  any  time  gradually  clear  and  become 
transimrent ;  or,  on  the  other  hand,  if  the  degeneratire 
process  continues,  it  may  lose  its  consistency,  and  pass 
mto  a  fluid  Bt<ate.  Flocculent  masses  will  then  be  seen 
floating  about  in  it;  while,  from  the  loss  of  the  support 
which,  under  ordinary  circumstances,  the  vitreons 
affords  the  retinal  vessels,  they  may  give  way,  and 
blood  become  eflused  in  the  retina.  Tnese  abnormal 
changes,  under  the  circumstances,  generally  com- 
mence when  the  patient  is  about  eignteen  years  of 
age.  The  disease  is  accompanied  with  no  pain  in  the 
eye,  and  the  patient  complains  of  no  inconvenience 
bleyond  the  gradually  increasing  loss  of  sight,  which 
is  most  marked  after  sunset.  At  first,  therefore,  the 
symptoms  are  apt  to  be  neglected.  On  making  an 
ophtiialmoRCopic  examination,  the  real  nature  oi  the 
disease  will  be  discovered. 

Changes  in  these  structures  are  most  readily  de- 
tected by  the  direct  process  of  examination ;  in  f act^ 
we  should  always  make  a  point  of  examining  an  eye 
by  this  means  before  using  the  indirect  method ;  a 
fluid  or  hazy  vitreous  may  be  overlooked  for  want  of 
this  precaution.  If,  however,  there  is  any  doubt  in 
our  mind  as  to  the  condition  of  the  lens,  we  should 
invariably  employ  lateral  illumination ;  by  this  means 
it  is  almost  always  possible  accurately  to  define 
structural  changes  in  that  situation,  and  should  there 
be  any  opaque  lines  or  dots  in  it,  they  may  be  dis- 
tinctly seen,  and  the  nature  of  the  disease  determined 
without  any  further  trouble.*  In  the  majority  of 
cases  of  incipient  cataract  we  shall  discover  one  or 
two  landmarks  of  this  description. 

In  examining  cases  of  syphilitic  opacity  of  the 
vitreous,  we  may  frequently  notice  that  the  fondna 
of  the  eye  appears  to  be  deeply  opaque  in  patches, 
situated  apparently  behind  the  vitreous ;  this  condition 
of  the  parts  is  generally  caused  by  disease  of  the  retina 


•  "  HaDdybook  of  Ophthalmic  SnxKery,"  p.  97,  by  J.  Z.  Lav- 
rence  and  B.  0.  Moon. 
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and  choroid.    It  is  very  rare  to  find  the  vitreous  itself 
80  densely  opaque  as  entirely  to  obscure  the  reflection 
of  light  from  the  fundus  of  the  eye :  a  dull,  fog^ 
glimmer  from    the    retina    may  almost  always    be 
noticed  through  the  diseased  humour.    But  when,  in 
addition  to  this,  the  reflections  from  definite  portions 
of    the    fundus  are  particularly  dull,  we  must   be 
guarded  in  our  prognosis ;  it  is  more  than  probable  from 
that  in  such  cases,  3  the  vitreous  clears,  we  snail  dis-  jJ^J^,** 
cover  further  mischief  to  have  taken  place  behind  it,  choroid, 
in  the  retina  or  choroid. 

The  following  instance  illustrates  the  ordinary  course 
of  opacity  of  the  vitreous  when  occurring  in  a  patient 
affected  with  secondary  syphilis,  and  no  doubt,  as  in  all 
these  cases,  depended  on  disease  of  the  choroid  in  the 
first  instance,  afiEecting  the  nutrition  and  transparency 
of  the  vitreous : — 

Case. — Sreenath     Sing,    aged    thirty-three,     con-  Oim. 
tracted  venereal  disease  some  four  years  ago;  this 
was  followed  by'secondary  symptoms,  from  which  he  ^JJJjSi  jj 
has  suflered  more  or  less  up  to  the  present  time ;  he  Moonduy 
was  salivated  three  months  since  without  deriving  the  m^o^ 
slightest  benefit  from  the  treatment.    A  year  after 
the  chancre  had  healed  he  noticed  that  his  eyesight 
began  to  fail,  and  from  that  time  the  dimness  of 
vision  has  steadily  but  slowly  increased,  without  his 
having  suflered  the  slightest  pain  in  the  eyes,  nor  do 
they  appear  to  have  been  congested  or  irritable. 

When  he  first  came  to  the  hospital,  his  general  Health  im- 
health  was  evidently  very  much  impaired ;  he  had  P****^ 
a   small  weak  pulse,  ana  was  very  emaciated;   he 
complained  also  of  severe  rheumatic  pains  in  his 
limbs ;  he  was  almost  completely  blind  with  the  left 
eye,  and  could  barely  discern  fingers  held  up  before  th» 
right  one.    The  tension  of  both  eyeballs  was  normal,  ^ 
and  though  the  irides  acted  sluggishly,  still  no  ab- 
normal appearance  could  be  detected  in  either  cornea, 
lens,  or  iris.    With  the  ophthalmoscope,  I  found  the 
vitreous  humour  of  the  left  eye  so  densely  opaque.  Dense 
that  it  was  impossible  to  see  the  optic  disc ;  m  the  ^6*^^ 
right  eye  the  vitreous  was  of  a  hazy,  whitish-grey  ^twoiw 
colour,  but  I  could  just  distinguish  the  retinal  vessels 
through  it.    The  treatment  upon  which  he  was  put  j^^^^^ 
consisted  of  a  liberal  diet,  cod-Uver  oil,  and  iodide  of  diet  and 
iron.    Under  this  his  general  health  certainly  im-  toxsm.. 
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flidJ." 


proveJ,  lint  at  the  end  of  a  month,  there  being  ni 
ptTci'i'lilile  change  in  the  condition  of  his  ejes.  ] 
ordcrc'il  him  to  omnienco  a  courep  of  niercnri&l  batlu 
and  tin  ifKue  n-as  o]icned  in  the  akin  of  either  temple. 
It  would  he  uiK'less  mj  followinf;  ont  the  detaua  ol 
thin  cam"  from  day  to  day :  our  patient  continued  tht 
use  of  the  vapour  liatliH  for  two  montliB,  and  at  tht 
end  of  that  tituc  lie  coiUd  nee  to  rend  No,  4  type,  and 
BO  truncact  hie  liiinuL'XH  without  incoiiT«nieiic«.  On 
eiiiniinin|T  hin  cyra  with  the  ophthH.lnioscope,  I  fouad 
that  tliu  li'il  vitri'ous,  though  still  liazy.  nod  so  fai 
eleanil  an  in  ullow  of  niy  ercin^  the  ofiic  disc.  Tht 
ri^'lit  eye  was  purfectly  healthy,  as  fur  aa  I  could 
diec.ivcr. 
1  have  already  stated  that  we  frequently  meet  with 

I  iuKtanwH  nt  tliin  form  of  diepase  among  the  uativeB  ol 
India,  Byphilii'  bi'inif  very  ]irevalent  amona  them; 
and  uiifortnuatrly  they  commonly  fall  into  the  handi 
of  iguoraiit  quacki  who  starve,  and  at  the  aame  tim« 
palivate  them  moat  jirofuBely  for  the  cure  of  venereal 
diwasc. 

AiKvmie  nud  ifilinoiit  Opwibj. — Tt  by  no  meani 
follows,  however,  that  opacity  of  the  vitreons  ii 
aJwaya  a  conBcquciice  of  syphilis.  Tlic  following  is  ■ 
caso  in  point,  the  chanKCa  in  the  vitreous  depcndins 
upon  general  impairment  of  nntrition  and  poverty  en 
blood: — 

Page. — Omefh  ChunJer  Roy,  aged  thirty-two,  sa 
anmmic  individual,  by  Dccu^iation  a  writer,  states  that, 
about  fivo  years  ago.  he  discovered  his  eyesight  vnM 
gradnally  becoming  defective ;  dimnesn  of  vision,  more 
particularly  after  sunset,  was  first  noticed,  bat  latterly 
he  has  constantly  seen  opaqne  spots  floating  about 
before  his  eyes.     He  cannot  see  to  read  the  largest 

I  sized  tyiw  with  his  left  eye :  with  difficulty  he  can 
decipher  No.  4  with  the  nght.  I  found  the  cornea, 
iris,  and  lens,  in  both  eyes,  healthy,  the  tension  of  the 
left  being  al«ut  (T— 1.),  that  of  the  i-iuht  (T.  N.).  In 
the  former,  the  vitreous  was  in  a  fluid  condition,  and 
a  nnmher  of  Hoccnleiit  bodies  were  seen  lloating  aboat 
in  it :  the  optic  disc  and  vcasels  of  the  retina  were 
indiHtiuctly  seen,  as  through  a  dense  fog.  The  right 
vitreous  was  slightly  haiy,  but  in  other  reepects  the 
eye  appeared  normid. 
The  patient  waa  ordered  to  take  fivo  grains  of  iodide 
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of  potassiam,  three  times  a  day,  and  lie  continued 
this   medicine  for  some  time  without  any  apparent 
improvement;    I  then    gave   him  cod-liver  oil  and 
bicnloride  of  mercury,  for  two  months,  with  marked 
advantage.    At  present,  the  fundus  in  either  eye  ap-  ?'***1J1j 
pears  healthy ;  in  the  left,  the  vitreous  has   so  far  by^r^It- 
im proved  that  the  tension  is  normal,  and  the  optic  meat, 
disc  and  vessels  of  the  retina  can  be  distinctly  seen, 
although  a  few  flocculent  bodies  are  still  to  be  noticed 
in  it.    The  patient  can  see  to  read  No.  1  type  with 
cither  eye,  the  right  being  perfectly  healthy. 

Non-syphilitic  opacity  of  the  vitreous  commonly 
arises  (excluding  cases  depending  on  disease  of  the 
choroid)  from  an  impoverished  state  of  the  blood  in- 
duced by  malarious  mfluences.  I  need  hardly  remark  Malnria  a 
that,  among  the  lower  classes  of  natives,  anaemia  is  fr«i»«nt 
very  prevalent;  and  under  these  circumstances,  an 
attack  of  fiever  ia  likely  to  cause  further  deterioration 
of  the  blood,  and  also  local  congestions  of  the  choroid 
and  other  structures ;  and  the  vitreous,  like  the  cornea, 
is  prone  to  degenerate  and  become  opaque. 

If  the  opacity  of  the  vitreous  is  thus  due  to  an  Treatment, 
impoverished  state  of  the  blood,  it  is  evident  that 
good  food.  Quinine,  and  cod-liver  oil  are  imperatively 
called  for.    I  place  great  faith  in  cod-liver  oil,  arsenic, 
and  strychnia,  in  such  cases. 

In  instances  of  sclero-choroiditis  posterior,  the 
vitreous,  as  a  general  rule,  commences  to  grow  clondj 
towards  the  back  of  the  eye ;  at  the  same  time  this 
portion  of  the  vitreous  is  apt  to  become  fluid,  and 
opaque  patches  are  then  seen  floating  about  in  it. 

Films  in   thb  Vitreous. — Occasionally  colourless  fzixi  i» 
flocculent  bodies  or  Alms  are  seen  stretched  across  ViMioui. 
the  vitreous  chamber,  like  a  thin  veil  in  front  of  the 
retina.    These  consist,  probably,  of  the  cellular  struc- 
ture of  the  vitreous,  rendered  opaque  by  degenerative 
changes.     Professor  von  Graefe  han  removed  opacities 
of  tlus  kind  by  passing  two  needles  into  them,  and  Mar  be 
breaking  them  down,  in  the  same  way  as  Mr.  Bowman  ^*** 
directs  for  the  removal  of  an  opaque  capsule  from     ^°* 
behind  the  pupil.* 


•  Carter's  Tr^nslatioD  of  Zander  "  On  the  Ophthalmoscope,'* 


p.  224, 
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Annther  canfe  of  oiiacity  of  the  vitreons  is  t 
cffui<iijn  of  lilootl  into  thii  chamber,  ai  I  shall  p 
sfDtly  eii'lain  more  fully. 

Fi.riD  VlIBEOfs. — The  vitreous   maj  paas  into 

■     flui.i  rondition,   but  Btill  keep  traDsparent;  anil  if 

1     liai>penN  that  opuqae   meiiibraDes   or  neoplasms  ■ 

fonmil  in  it,  thiir  ahaJows  are  seen  by  the  patient 

oljjerta  filiating/  in  the  titld  of  vision,  an  I  hare  aliw 

explained  in  tbc  previouH  sectiona  on  opocitiea  of  tl 

This  tlnid  state  of  the  vitreous  may  exist  withffi 
any  diminution  in  the  tension  ot  the  eyeball,  for  it 

r  met  with  in  cHHes  of  glancoma,  and  sometimea  in  col 
nciion  vrith  tnmouru  of  the  choroid ;  in  tact,  presm 
exercised  on  the  vitreous  appears  directly  to  favoi 
itrt  pasxage  iato  a  fluid  condition.    On  the  other  hsn 

'.  in  atrophy  of  the  nlobe  following  choroiditis,  tl 
vitreous  also  very  commonly  becomes  Boid,  and  tl 
same  result  BOmetimes  supervenes  on  senile  changi 
in  the  eye,  CBi>ecially  if  the  vessels  of  the  choroid  a 

In  advancing  posteriftr  or  anterior  Btaphvloma,  i 
sometimes  find  the  vitreous  bcooming  Buiu,  the  patia 
GomplaininK  of  dark  objects  tloating  about  in  the  fiel 
of  vision.  Not  only  docs  the  disease  of  the  choro 
in  these  cases  affect  the  integrity  of  the  vitreous,  bn 
from  the  bulging  outwards  of  a  portion  of  tl 
vttreouK  chauibor,  the  lens  is  apt  to  recede  from  tl 
iris,  augmenting  the  defects  in  the  refracting  media  i 
the  eye,  and  rendering  the  pupil  somewhat  tremulon 

It  BO  genemlly  happens  that  the  fluid  vitrcoois  coi 
tains  dark-coTonred  s[>ccks  and  shreds  doating  aboi 
in  it,  that  there  is  no  difficulty  in  detecting  the  aatni 
of  the  disease  with  the  ophthalmoscope.  ( Vide  Opac 
tics  of  the  Vitreous.) 

I  Spahkuno  SiTCHTSiB. — A  remarkable  condition  i 
the  vitreons,  called  sparkling  synchysis,  is  occasioiial] 
seen,  dHpending  upon  the  presence  of  ionnmerab 
particles  of  cbolesterine  floating  about  in  it.  Wit 
the  ophthalmoscope,  they  appear  like  a  multitude  i 
grains  of  gold-leaf,  wliisVing  about  in  all  directioi 
when  the  eye  is  turned  quicKly  from  one  aide  to  tl 
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This  material  generally  arises  from  degenerative  From  de- 
changes  taking  place  in  a  dislocated  lens ;   a  great  pnerftte 
part   of  the  lenticular  matter   becoming   absorbed,       * 
the    insoluble   cholesterine    is    left    in    tne  vitreous 
chamber. 

Among  the  natives  of  India  these  appearances  are 
sometimes  seen,  in  consequence  of  the  lens  having 
been  thrust  down  into  the  vitreous,  in  the  operation 
of  depression  or  reclination  for  the  cure  of  cataract. 
We  not  unfrequentlv  have  patients  applying  for 
relief  at  the  Ophthalmic  Hospital  under  these  cir- 
cumstances, suffering  from  atrophy  of  the  retina  and 
choroid,  together  wiui  sparkling  synchysis. 

Bjbmgurhage  into  the  Vitreous. — It  is    by  no  blood  i» 
means  uncommon  to  meet  with  cases  in  which  an  vkb  Vi- 
effuaion  of  blood  into  the  vitreous  has  taken  place,  in  *■■<*''■• 
consequence  of  a  blow,  or  else  from  rupture  of  diseased  From  blows 
vessels  in  the  choroid  or  retina.     For   instance,  a  ^^jl?*** 
person  is  struck  on  the  eye,  and  independently  of 
chemosis,  he  finds  that  he  cannot  see  clearly,  the  field 
of  vision  being  obscured  by  a  reddish  haze.     With  the  Appear, 
ophthalmoscope,  the  vitreous  will  appear  of  a  diffused,  "*«••• 
bright  scarlet  colour,  the  optic  disc  being  dimly  seen 
through  it ;  spots  of  ecchymosis  will  probably  also  be 
observed  in  the  retina. 

The  effused  blood  may  be  rapidly  absorbed,  and  the  Qdokij 
vitreous  return  to  its  normal  state  of  transparency ;  m^'*>«^ 
but  if  the  heemorrhage  has  been  at  all  profuse,  a  clot 
may  be  formed  in  tne  axis  of  vision,  renderinjo^  the 
patient  more  or  less  blind.    The  fibrine  of  a  clot  of 
this  kind  usually  undergoes  fatty  degeneration,  and 
gradually  becomes  absorbed;   but  hsdmorrhage  into 
the  vitreous  may  lead  to  opacity  and  further  d^ene- 
ration,  and  consequent  fluidity  of  that  structure ;  on 
this  account  we  snould  be  guarded  in  giving  a  favour- 
able prognosis  in  such  a  case :  moreover,  the  clot  may  a  eentrel 
remain  in  situ ;  and  should  it  even  disappear,  we  may  f ****J*J 
subsequently  discover  that  considerable  injury  has  ligE^ 
been  done  to  the  retina,  and  that  its  functions  have 
become  permanently  impaired. 

There  can  seldom  be  any  difficulty  in  forming  a  Diagnoeb. 
oorreot  opinion  with  respect  to  the  nature  of  a  lesion  of 
this  kind ;  for  if  the  hsBmorrhage  has  ocourred  in  con- 
sequence of  an  injury,  the  impairment  of  vision  will 
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have  originated  at  the  time  the  blow  was  inflicted ;  bnt 
if  from  the  effects  of  disease,  the  history  and  symp- 
tom 8,  together  with  the  ophthalmoscopic  appearances 
of  the  part,  will  sufficiently  determine  the  diagnosis. 
It  is  possible  that  a  malignant  ip'owth  in  its  earliest 
stages,  or  a  separation  of  the  retina  from  the  choroid, 
might  be  mistaken  for  a  clot  of  blood  in  the  vitreous 
chamber ;  a  little  care,  however,  bestowed,  on  the  in- 
spection of  the  part,  will  speedily  remove  any  donbt 
there  may  have  been  on  the  subject.  If  the  case  should 
be  one  of  malignant  tumour,  the  aspect  of  the  excres- 
cence can  hardly  be  mistaken,  the  pain  and  tension  of 
the  eyeball,  combined  with  the  ophthalmoscopic  ap- 
pearances, indicating  the  serious  nature  of  the  mischief 
going  on  in  the  eye.  By  means  of  the  lateral  method 
of  examination,  the  tumour  may  generally  be  clearly 
defined,  as  soon  as  it  projects  slightly  beyond  the 
plane  of  the  fundus  of  the  eye. 

Entozoa  IX  THE  Vitreous. — Cysticerci  are  occasion- 
ally found  in  the  vitreous  chamber,  the  cyst  in  which 
they  ^ow  being  attached  to  the  retina  or  choroid. 
Dr.  Liebreich  states  that  the  entozoon  is  first  deve- 
loped behind  the  retina,  and  having  perforated  it, 
enters  the  vitreous  chamber.  A  contracting  and  elon- 
gating movement  of  the  cyst  may  be  clearly  observed, 
though  the  parasite  itself  cannot  be  distinctly  seen* 
on  account  of  the  opaque  sheath  in  which  it  is  con- 
tained. After  a  time  the  cyst  bursts,  and  the  head 
and  neck  of  the  creature  may  then  be  defined.  It  is, 
however,  remarkable  that,  up  to  this  stage  of  the 
disease,  the  parasite  appears  to  cause  no  inconvenience 
beyond  the  shadow  cast  by  the  wavy  motion  of  the 
cyst  in  front  of  the  patient's  retina ;  there  is  no  pain 
or  irritation  in  the  eye. 

Dr.  Liebreich  relates  a  case  of  a  cysticercns  in  tlie 
vitreous,  which  he  not  only  diagnosed,  but  removed : 
passing  a  pair  of  canula  forceps  into  the  vitreous,  he 
seized  the  parasite  and  withdrew  it  from  the  eye. 
During  the  operation,  he  contrived  to  illuminate  the 
vitreous  with  an  ophthalmoscope  which  he  fixed  to  his 
forehead,  enabling  him  to  use  both  his  hands,  and  thus 
accomplish  the  necessary  manipulation.*    Cases  of  a 


•  "At\aa<VO\)\i\V«\mo%co^\»"  \iw\^'Vi\»'^\:vfc\!^  18, 
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similar  kind  have  from  time  to  time  been  recorded  ;* 
in  some  the  lens  was  first  extracted,  and  subsequently 
the  parasite  removed ;  these  operations,  however,  have 
not  been  very  successful. 

In  many  parts  of  India  filarice  are  frequently  found  Fi)«ri»  ia 
in  the  eye  of  the  horse :  the  entozoon  is  seen  in  the  an-  ^onn, 
terior  chamber,  moving  about  like  a  thin  white  thread 
in  the  aqueous  humour.  In  the  early  stages  of  the 
disease  it  excites  no  irritation  or  inconvenience,  but 
ultimately  inflammation  and  ulceration  of  the  cornea 
occur,  and  the  contents  of  the  eye,  together  with  the 
parasite,  are  evacuated.  This  may  generally  be  averted 
by  puncturing  the  cornea,  and  allowing  the  aqueous  to 
gush  out  through  the  aperture,  and  with  it  the  ento- 
zoon.f  The  filaria  has  also  been  found  in  the  human 
vitreous.J 

Foreign  Bodies. — The  ophthalmoscope  is  of  the  Fo»»to» 
greatest  assistance  in  enabling  us  to  estimate  correctly  „  "Jf 
the  position  of  foreign  bodies  in  the  vitreous,  and  tuous. 
there  is  no  class  of  cases   that  demand  our  more 
earnest  consideration,  for  the  sight  of  both  eyes  is 
frequently  compromised,  the  one  oy  direct  injury,  the 
other   from  sympathetic  irritation.     As  an  instance 
of  the  aid  afforded  by  the  ophthalmoscope,  we  may  refer 
to  a  case  in  which  a  small  particle  of  steel  had  penetrated 
the  upper  eyelid  and  sclerotic,  and  entered  the  vitreous 
chamber.     The  patient  was  under  Mr.  Dixon's  care.  Detected 
and  on  examining  the  eye  with  the  ophthalmoscope,  JJ^*}^ 
he  was  enabled  to  detect  the  foreign  body  behind  the  moeoope. 
lens.    Mr.    Dixon    removed    it    by    perforating    the 
sclerotic  at  its  lower  and  outer  part,  and  passing  a  BbonWbe 
pair  of  canula  forceps  into  the  vitreous,  with  which  J^SSSt 
ne  caught  hold  of  the  foreign  substance  and  so  with-  deUj. 
drew  it  from  the  eye.    The  patient  made  a  rapid  re- 
covery. 

It  IS  impossible  to  lay  down  special  rules  in  treating 
accidents  of  this  kind ;  almost  every  instance  we  meet 
with  wiU  require  some  peculiar  manipulation,  and  we 
must  exercise  our  own  judgment,  ingenuity,  and  me- 
chanical skill  in    contriving    the    most  appropriate 


♦  Carter's  Translation  of  Zander,  p.  162.  % 
t  See  Indian  AnnaU,  No.  26.  J  Carter's  "Zander^"  ^,\^V 
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means  for  accomplishing  our  pnrx>08e.  With  the 
ophthalmoscope,  a  foreign  body  may  usnallj  be  do- 
fined,  if  Bought  for  soon  after  it  has  penetrated  the 
vitreous  chamber ;  but  after  remaining  there  for  some 
time,  it  is  likely  to  become  hidden  by  a  covering  of 
false  membrane.  The  following  case  is  an  instuiee 
in  point : — 

Case, — Mr. ,  last  cold  season,  was  struck  in  the 

eye  by  a  No.  3  shot,  which  penetrated  the  lower  paii 
of  the  sclerotic.  He  gradually  lost  his  sights  and  I 
was  consulted  regarding  the  case,  some  two  monthf 
aft^r  the  accident  had  occurred.  I  found  that  he  was 
quite  blind  with  the  right  eye ;  the  pupil  was  dilated, 
and  the  vitreous  hazy,  the  sclerotic  and  conjunctiva 
were  slightly  congested  (T.N.) ;  the  patient  suffered  no 
pain  in  the  eye.  On  examining  it  with  the  ophthal- 
moscox)o,  I  found  the  retina  detached  from  the  clioroid, 
and  at  tiie  bottom  of  the  vitreous  chamber  the  shot 
could  be  seen  encased  in  a  whitish  mass.  As  there 
was  no  possibility  of  restoring  the  sight,  and  as  the 
foreign  body  did  not  appear  to  cause  any  irritation,  I 
directed  my  patient  merely  to  keep  the  eje  closed  with 
a  pad  and  bandage,  and  after  a  short  time  the  con- 
junctival congestion  entirely  disappeared. 

Unfortunately,  in  India,  we  constantly  meet  with 
instances  of  a  foreign  body  in  the  vitreous,  in  the 
shape  of  a  dislocated  lens,  for  the  uneducated  native 

Practitioners  usually  operate  for  the  cure  of  cataract 
y  reclination.  Suppose  a  patient  is  brought  to  us  in 
great  agony,  with  nis  eye  violently  inflamed  from  a 
recently  performed  operation  for  depression.  On  exa- 
mination, we  see  the  opaque  lens  bobbing  about  behind 
the  iris,  and  it  is  necessary  to  decide  at  once  as  to  the 
treatment  to  be  pursued  under  the  circumstances.  If 
the  lens  has  been  depressed  within  a  week  or  so,  and 
the  patient  has  still  some  perception  of  light,  we 
should  attempt  to  save  the  eye,  removing  the  lens  by 
linear  extraction.  We  may  experience  some  diffi- 
culty in  accomplishing  this,  on  account  of  the  ad- 
hesions which  wiil  probably  have  formed  between  the 
iris  and  the  lens.  If  the  dislocation  has  existed  for 
more  than  fourteen  days,  and  the  patient  is  suffering 
from  considerable  pain  in  the  eye,  and  has  lost  im 
perceptJ^Q  of  light,  it  is  better  to  cut  through  the 
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cornea  at  once,  and  turn  oat  the  contents  of  the  eye-  ^  ^^^ 
ball;  any  palliative  treatment  we  may  adopt  must *^'*"°***^* 
expose  the  patient  to  the  risk  of  losing  the  otner  eye 
from  sympathetic  irritation ;  and  there  is  no  chance  of 
the  diseased  one  being,  in  future,  anything  but  a  source 
of  annoyance  and  pain,  so  that  tne  sooner  it  is  de- 
stroyed the  better. 


CHAPTER  XTIL 

DISEASES   OF  THB  VES& 

I'tilliolf^'l  of  e<ih'r—-l~Le.iitIeiiliir  eaiarttett—Boi 
V..ri;rnl—n.',:i—TrFatiae»t—PrrparalivK  of 
/•■ul—Oj>.rnr,.i,i.^I)'i'rfn!iin  ^Solulioa — Flag' 
t.-uditiii—ilndifwiitioHit — Linear  cxtrartion--^ 
li-H  ii'i-ivliiiH—iili.illIhA  liaear  cxlraelion — Lin 
.■^■lr.u-i;..„  n-HhoHt  irU<,i.m„j~Choice  of  a„  opi 
tivii — 6'"j'f"ifi'r  entaract — Tfaamatie  catiiract — 1 
lucatwiiBv/lhahng. 


CiuucT.     Catahact. — Tbe  Bulyoct  wliich  will  alinoBt  eicluiiti 

An  i-pmcHi    "Jigagp  our  aitt'ntion  in  thia  cbajiter  is  that  of  opac 

uribe  Inn,    of  the  lenti,  or  catnrnet. 

Tlie  tiTiii  I'atnrnct  nbonlJ  be  refitricted  to  iuBtani 
of  opnritj  of  the  Icna  in  wliieb.  bo  Ihr  ai  we  can  aso 
tain,  no  dinc.ifje  exists  in  nnT  of  tho  other  btructui 
of  the  pye.  Thu'  ttnition  of  the  eyeball  is  normal ;  t 
iiationt  dors  not  experience  Beusoliona  of  flashes 

iihiT  ligbt  before  hiit  eyts ;  tbe  iris  is  healtliy,  and  rcEpoiu 

«ruciirr«»     though  it  muy  be  slowly,  to  the  attniuluB  of  light. 

.fJij,  ^'^^  ^^  Byiiijitoraa  of  riitiirnct  nre  prailnally  increasii 
dinineBs  of  viaion,  which  in  accounted  for  by  advancii 
opacity  of  Ihi:  Ivun.  If  tho  oimeity  is  in  the  cBpsn: 
and  the  leua  is  trnnniiareut,  the  term  eapsiilur  c-atAi* 
in  unniloycd.  If  bntn  lenu  and  capflule  are  opaque,  i 
call  the  couiiitifin  ft  cupsulo-lenticular  cataract. 

Am™.  Ciii'M-if. — The  enuaea  of  cataract,  eiclodinn  tranmat 

andcupNularciitanictB,  ahve  long  beenaeubjeet  of  di 
pnto.  It  is  jiosBible  ihat.in  Home  instances, altcratioi 
in  the  CO II »t it  11  outs  of  the  blood  have  a  direct  iofltie&i 
on  the  fomiatiim  of  cntaracta,  aa,  for  e^iainple.  in  dii 
bet«B ;  nevertheless  it  is  a  mislate  to  fancy  that  peraoi 
BuSuring  from  diabetes  are  very  subject  to  catamd 
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and  it  is  a  still  greater  mistake  to  suppose,  such  persons 
do  not  make  good  recoveries  after  operation.    Dr.  F. 
Knnde,*  increasinfif  tfle  specific  gravity  of  the  blood  by  ArtifloUI 
injecting  saline  solutions  into  the  intestines  of  living  production 
frogA,  found  that  their  lenses  became  opaque,  and  the  ^ ' 
opacity  disappeared  as  soon  as  the  consistency  of  the 
circulating  fluid  was  restored.    He  also  discovered 
that  by  freezing  these  animals  their  lenses  were  ren- 
dered opaque,  and  arrives  at  the  conclusion  that  mole-  From  tem- 
cular  changes  takinjj  place  in  the  tubes  (of  which  he  P° "jj^^ 
conceives  with  Kolliker  that  the  lens  is  composed)  ^^ngM  in 
render  the  crystalline  opaque.     So  far  as  the  tubes  of  thel«o«. 
the  lens  are  concerned,  I  cannot  agree  with  M.  Kunde, 
but  when  we  consider  that  the  lens  contains  upwards 
of  60  per  cent,  of  water  in  its  normal  state,  we  may 
readily  concede  this  much,  that  alterations  in  the  spe- 
cific gravity  of  the  blood  may  verv  well  occasion  such 
molecular  changes  in  the  lens  as  shall  render  it  tempo- 
rarily opaque.    But  admitting  all  this,  it  hardly  brings 
us  nearer  the  solution  of  the  question  as  to  the  actual 
cause  of  cataract,  more  especially  as  we  find,  in  certain  k©  parallel 
diseases  attended  with  a  great  drain  of  water  from  the  PJJ*****^ 
blood,  as  cholera,  that  opacity  of  the  lens  does  not^^' 
occur. 

Cataract  appears  in  very  many  cases  to  be  due  to  Sponto- 
fatty  degeneration  of  the  lens  fibres,  and  this  condition  JI2?£2f*" 
may  be  induced   by   causes   affecting  its  nutrition,  "*^      '* 
whether  arising  from  alterations  in  the  blood,  from 
defective  innervation,  or  from  mechanical  separation. 

Traumatic  cataract  may  be  induced,  as  in  the  ex-  Trwunftt'o 
periments  of  Dr.  A.  Moers.f  by  passing  a  fine  thread  o*****®** 
through  the  lens.     In  the  first  instance,  changes  occor  j       . 
in  the  colls  lining  the  capsule,  these  give  rise  U> rapidly  mrateof 
increasing  cell-growths,  and  as  this  process  advances,  Moers. 
alterations  take  place  in  the  nucleus  of  the  lens,  which 
becomes  opaque,  and  lastly,  its  cortical  substance  is 
involved  in  the  degeneration. 

Classification  of  Cafaracts, — Cataracts  may  be  di-  cUmiBom- 
vided  into  two  classes,  the  lenticular  and  capsular ;  in  ^Si^ 
the  former  the  lens  is  involved,  and  in  the  latter  the  ""*^    " 


•  "  Zeitschrift  fOr  wiss.  Zoologie,"  von  Siebold  a.  KtJlliker, 
Bd.  viii.  p.  44«,  lM.->7. 

t  "  Arch.  fUr  l»ath.  Auat,"  von  R.  Virchow,  Bd.  xxxii.  p.  45, 
1804. 
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capsnlc ;  or  rather,  the  inner  or  enter  surface  of 
capsule  becomea  opaque,  in  cony€[iience  of  the  fon 
lion  of  noo-plastic  growths  in  tniB  situation.     Lasi 
we  shall  have  to  consider  the  circnmstances  of  tr 
matic  cataract. 

Lenticular  Cataracts  maybe  deecribed  nnder  fi 
heads  :  the  soft,  cortical  or  mixed,  senile  or  hard,  c 
zonular  cataracts. 

1.  *S(;//  Cat  a  met  is  most  commonly  met  with  amc 
infants  and  young  people,  the  patients  being  nn< 
thirty  years  of  ajtje. 

In  instances  ot  soft  cataract  the  fibres  of  the  h 
not  only  undergo  fatty  degeneration,  bnt  are  dis 
tegrnted  and  broken  up.  On  account  of  the  oontei 
of  the  capsule  l>eing  fluid,  it  bulges  forwards,  pnsbi 
the  iris  before  it,  and  lessening  the  antero-poster 
diameter  of  the  anterior  chamber. 

It  is  hardly  iX)S8ibh;  to  mistake  this  form  of  catara 
the  pui)il  IxMiig  fully  dilated  with  atropine,  the  opaq 
lens  a])i)ear8  like  a  bag  full  of  creamy  flnid,  being  p 
fectly  free  from  stria),  whether  examined  by  direct 
transmitted  hjjht.  A  few  opaque  or  challcj-lookx 
spots  are  occasionally  noticed  on  the  inner  surface 
the  capsule,  and  now  and  then  flakes  of  cholesteri 
may  Ixj  seen  in  it.  On  examining  the  lens  with  t 
oplithalmo«coi>c,  it  will  be  found  that  the  opaci 
reaches  to  the  circumference  of  the  lens,  so  that 
cannot  possibly  see  any  portion  of  the  fundus  of  t 
eye  in  these  cases. 

It  sometimes  happens  that  the  contents  of  the  a 
Bule  when  fluid  are  gradually  absorbed,  with  the  eia 
tion  of  a  small  quantity  of  its  earthy  material,  whi 
attaches  itself  to  the  inner  surface ;  at  the  same  tii 
the  capsule  shrinks,  so  that  ultimately  wo  notice 
white,  irregular-looking  membrane,  situated  behi 
the  pupil,  and  by  transmitted  light  its  surface  t 
pears  vrrinkled.  The  opacity  seems  to  be  placed 
some  little  distance  behmd  the  iris,  a  space  evideni 
existing  between  the  pupil  and  the  opaque  n:ie 
brane. 

The  remains  of  a  soft  cataract  of  this  kind  are  gei 
rally  very  tough,  and  the  elasticity  of  the  capsi 
having  l)een  greatly  impaired,  or  lost,  it  is  difficult 
destroy  these  membranes  with  a  needle;   they  f 
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bettor  taken  away  by  openii^  tbe  anterior  chamber, 
and  seizing  the  opaque  capsule  with  a  pair  of  forceps, 
when  it  may  be  withdrawn  from  the  eye. 

2.  Cortical,  or  Mixed  Cataract — Until  the  age  of  2.  CorUoal 
forty  the  nucleus  of  the  lens  is  hardly  distinguishable  f*^J53^g 
from  its  cortical  substance,  and  as  tne  so-called  cor-  !^. 
tical  cataract  often  occurs  before  this  ajy^e,  the  term  is 
scarcely  well  chosen  to  distinguish  this  form  of  the  ^^^^^  ^. 
disease  from  opacities  involving  the  nucleus  of  the  ohoaen. 
lens. 

The  first  appearance  of  a  cortical  cataract  is  gene-  strUe  begin 
rally  observea  as  a  series  of  striae,  commencing  at  the  foj^JJ?™' 
circumference  of  the  lens  and  converging  towards  its 
centre.  The  strios  are  often  situated  at  some  distance 
behind  the  iris,  in  the  posterior  layers  or  substance  of 
the  lens ;  the  pupil  having  been  dilated  with  atropine 
this  condition  is  best  seen  by  the  direct  method  of  exami- 
nation ;  or  by  lateral  illumination.  As  the  cataract  ad- 
vances, the  strisB  increase  in  breadth  and  length,  and 
become  of  a  whitish  colour ;  the  younger  the  patient, 
and  the  more  rapid  the  advance  of  the  cataract,  the 
broader  and  more  mother-of-pearl  like  the  opaque 
bands  in  the  lens  appear.  Tney  ultimately  occupy 
the  entire  lens,  when  the  cortical  cataract  is  complete. 

The  fully  formed  cataract  presents  the  following  when  fbiiy 
appearances :  undilated,  the  pupil  lies  immediately  on  f^™***  **»• 
tne  opaque  lens,  the  degenerated  cortical  substance  }JJJ  cSt?** 
extending  up  to  the  anterior  capsule.*    The  pupil  net. 
having  been  dilated  with  atropine,  the  lens  appears 
uniformly  opaque,  and  is  marked  with  bands  of  mother-  opal-like 
of-pearl  or  opal-like  appearance ;  the  centre  of  the  lens  buidi. 
may  present  a  slightly  yellowish  tint,  and  by  trans- 
mitted light  it  wiU  be  seen  to  be  of  a  denser  con- 
sistency than  its  circumference.    This  point  is  best  ,,  __i  ^ 
detcrmmed,  however,  by  the  ophthalmoscope;  with  the  i^sSm 
aid  of  this  instrument  we  shall  discover  that  the  mar-  dense, 
gin  of  the  lens  allows  a  certain  number  of  the  rays  of  ^ii^^  ^ 
light  to  pass  through  it,  and  a  reddish  reflection  may  reflection 
be  observed  from  the  fundus  of  the  eye ;  the  denser  5^**  **** 
central  portion  of    the  lens  entirely  obstructs    the  '•*"*'• 
rays  of  light  from  reaching  the  choroid,  and  appears 
as  an  opaque  mass,  surrounded  by  a  dim  reflection 


•  "Maladies  dee  Yeux,"  M.  Wecker,  voL  iL  p.  150. 
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from  the  fundus  throu j(li  the  circumference  of  the  Iftn 
In  the  cu8e  of  a  soft  cataract  no  sacli  coloration  is  a 
served,  nor  are  there  any  striae  to  be  seen  on  its  snrfac 
If  the  cortictil  cataract  appears  in  a  person  advance 
in  life,  or  is  of  lon^^  standing,  the  fibrous  bands  of  tl 
cortical  substance  are  less  marked,  and  the  centre  < 
the  lens  (its  nucleus)  assumes  a  more  decidedlj  amb 
tint. 

3.  Sen ih',  or  Hard  Cfi-fnract. — One  of  the  difficnlti< 
we  meet  with  in  tracinjj  the  characteristic  appearand 
of  a  senile  cataract,  arises  from  the  slow  invasion  an 
indefinite  character  of  the  disease  in  its  early  stage 
As  a  person  advances  in  life,  senile  changes  take  pla^ 
in  the  lens  by  which  its  nucleus  is  rendered  ambe 
coloured  and  in  some  degree  opaque,  and  yet  the  ii 
dividual  may  possess  very  good  sight,  at  most  beir 
only  presbyopic,  and  is  not  considered  to  have  catarac 
but  ii  this  degeneration  advances,  and  the  niiclens ' 
the  lens  becomes  sufficiently  opaque  to  prevent  the  raj 
of  light  from  reaching  the  retina,  a  senile  cataract 
then  said  to  exist. 

This  form  of  cataract  seldom  occurs  in  a  patiei 
under  forty-five  years  of  age.  In  its  early  stagi 
the  lens  presents  a  yellowish,  or  amber  colour,  mo 
marked  in  its  centre,  and  a  clear  space  may  be  see 
to  exist  between  the  pupil  and  the  opacity,  the  co 
tical  substance  of  the  lens  being  comparatively  una 
fected.  Ou  dilating  the  pupil,  we  shall  notice  opaiescei 
striiB  extending  from  the  circumference  towards  tl 
axis  of  the  lens.  As  the  disease  advances  the  stri 
become  deeper  and  more  distinct,  but  still  the  prom 
nent  feature  in  the  lens  is  its  amber-coloured  oentr 
which  is  indeed  the  principal  characteristic  of  the  hai 
cataract.  On  examination  with  the  ophthalmoscop 
tho  circumference  of  the  lens  will  be  found  to  be  le 
opaque  than  its  nucleus,  and  a  reflection  from  tl 
fundus  of  the  eye  will  be  observed.  It  is  in  consequent 
of  the  nucleus  of  the  lens  being  most  early  involved  : 
cases  of  this  kind,  that  patients  see  better  after  sui 
set,  or  when  the  pupil  is  slightly  dilated,  so  that  ra^ 
of  light  can  pass  through  the  marj^n  of  tho  lens  to  i^ 
retina.  A  weak  solution  of  atropine,  if  applied  to  tl 
eye  once  or  twice  a  week,  by  keeping  the  pupil  sligbt 
dilated,  may  enable  such  a  person  to  walk  about,  < 
even  read  and  write  with  comfort. 
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In  these  cases  of  senile  cataract,  we  may  frequently  capsule 
observe  delicate  syots  on  the  inner  surface  of  the  spoued  and 
capsule ;  they  consist  of  fatty  epithelium ;  and  as  these  •<^®'«»t- 
degenerative  changes  advance  in  the  cells  of  the  capsule, 
it  becomes  tirmly  glued  down  to  the  cortical  substance 
of  the  lens,  so  that  it  is  often  difficult  to  separate  the 
two.    At  the  same  time  the  lens  becomes  flattened  Lens  flat- , 
from  before  backwards,  and  its  circumference  sharp  *«»•*• 
and  contracted ;  this,  in  fact,  is  the  usual  form  of  the 
lens  after  it  has  undergone  senile  degeneration,  and 
become  converted  into  a  nard  cataract. 

The  length  of  time  which  a  senile  cataract  takes  to  May  take  a 
form  is  very  uncertain.     We  are  frequently  pressed  by  JP"*  *"*•  *" 
patients  to  state  how  long  they  are  ukely  to  be  able  to  *"™" 
read,  or  get  about  by  the  aid  of  the  affected  eye ;  but 
we  must  carefally  avoid  committing  ourselves  to  an 
opinion  on  these  matters,  for  it  is  quite  impossible  to 
determine,  in    any    individual  case,  how  long  these 
senile  changes  may  continue  without  producing  blind- 
ness. 

4.  Zonular  Cataract  is  most  frequently  a  congenital  4>  Zonular 
affection,  but  may  occur  in  after  life  as  an  effect  of  oftS?^. 
irido-choroiditis.  genitd. 

In  infancy,  opacities  of  the  lens  of  this  description 
may  be  overlooked,  the  child  not  showing  any  signs 
of  defective  vision  until  he  is  about  two  years  old  and 
begins  to  employ  his  eyes  on  small  objects  ;  even  then  compAtihle 
he  may  see  very  well.    I  have  now  a  young  man  under  with  nterai 
my  care,  nineteen  years  of  ago,  who  is  affected  with  ^"^ 
zonular  cataract  in  both  eyes,  but  is  employed  as  a 
compositor,  and  states  that  his  sight  has  not  grown 
worse  as  long  as  he  can  remember ;  out  from  constantly 
holding  his  head  close  down  to  the  type  upon  which  he 
is  engaged,  so  as  to  minify  the  visual  image,  he  has 
become  intensely  myopic ;  it  was  on  this  account  that 
he  lately  consulted  me. 

The  opacity  of  the  lens  in  zonular  cataract  is  situated  Sitoated  in 
between  the  posterior  cortical  layers  of  the  lens  and  the  posterior 
nucleus ;  it  is  seen,  therefore,  at  some  distance  behind  jJJJ"  **  *  * 
the  pupil,   the  anterior  cortical   substance   and  the 
nucleus  intervening  between  the  opacity  and  the  iris.* 

The  pupil  having  been  dilated  with  atropine,    a 


**  Angenheilkoode,"  Stellwag  von  Canon,  p.  621^ 
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whitisli  cfrcy  lilm  is  seen  in  the  lens  in  the  positi 
ahov(!  iiulicuto«l,  looking  very  much  as  thonf^h  a  pk 
of  Hilvor-paper  had  beeu  stuck  on  to  the  posterior  m 
face  of  the  lens.  The  oi^acity  i»  always  greatest  in  tl 
axis  of  viriion,  often  apjiearin^  to  he  of  a  chalky  co 
Rifltency,  with  strins  radiating  outwards  from  tl 
ccntnil  i>ortion ;  the  circumference  of  the  lens  is  fr 
4n<'ntly  |>crfectly  trnnaparent. 

Thcrso  cases  of  zonular  opacity  may  he  divided  in 
two  classes,  the  stationary  and  the  progressive.  ] 
the  former,  the  opacity  is  always  well  defined,  sma 
and  the  circumference  of  the  lens  perfectly  transparei 
If  a  zonular  cataract  presents  appearances  of  this  kin 
we  may  l>e  almost  certain  that  it  will  not  advance  f 
yt-nrs,  or  it  may  he  for  life.  On  the  other  hand,  if 
addition  to  the  ccntrnl  opacity,  we  notice  that  the  ci 
cumference  of  the  lens  is  marked  with  small  o])aqi 
dots,  or  Ktriai,  we  may  he  sure  that  the  cataract  w 
pro^'rosa,  and  we  must  plan  our  procedure'  accordingl 
These  streaks  and  spots  in  the  cortical  suhstance  of  tl 
lens  are  best  seen  by  means  of  the  lateral  method 
illumination. 

If  an  eye  affected  with  zonular  cataract  he  examine 
with  the  ophthalmoscope,  we  shall,  unless  in  a  f 
ndvanc(Hl  case,  see  the  fundus  of  the  eye  clearly  thix>u£ 
the  circumference  of  the  lens ;  and  even  through  i 
densest  |K>rtion  a  dim  reflection  from  the  hack  of  tl 
eye  will  he  j^erceptihle. 

It  is  a  matter  of  considerahle  practical  importance 
diufruose  l)etwecn  a  stationaiy  and  advancing  zonuli 
cataract,  for  in  the  former  the  operation  of  iridecton 
will  be  necessar}',  hut  if  the  cataract  is  advancing  it 
better  to  remove  the  lens. 

iSevend  other  rare  forms  of  cataract  have  lx?en  d 
scribed  b}'  various  writers  on  the  subject ;  among  thei 
hhirk  rtifonicf  has  held  a  prominent  place;  this  for 
of  oi)acity  of  the  lens  appears  to  arise  from  an  infiltr 
tion  of  ha»matine  into  the  opa([ue  lens,*  and  oft4 
indicates  some  deep- seated  disease  of  the  eye;  ch 
roido-retinitis  has  more  than  once  been  observed  aft 
extracting  such  a  lens. 

The  catcareovs  or  hmnj  cataract  is  another  rare  for 


*  ^^  'Maladu^B  do«  Yoiix*.**  L.  A.  Desmarrea,  t.  iii  p.  72. 
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of  disease,  the  lens  undergoing  calcareoas  degeneration  Bony 
similar  to  that  met  with  m  other  parts  of  the  body.       cataract. 

TEE  ATHENE  OP  CATARACT. 

Preliminary  Examination. — Before  describing  the  tmat- 
operations  usually  resorted  to  for  the  removal  of  an  «""*  of 
opa<^ae  lens,  it  will  be  desirable  to  point  out  certain  c^*^*^^^- 
preliminary  considerations  which  should  precede  any  preliminary 
operative  mterference,  and  the  result  of  which  must  inquiry, 
guide  us  in  the  choice  of    an  operation,  and    the 
general   management  of  the  case.     We    should    en- 
deavour to  ascertain,  in  the  first  instance,  the  special 
characters  of  the  cataract  to  be  operated  on — first, 
as  to  its  consistency,  and  secondly,  as  to  the  extent, 
of    the   cortical    portion    involved :    and    lastly,    we 
should  investigate  the  condition  of  the  eye  irrespec- 
tively of  the  cataract,  the  state  of  the  patient*s  health, 
together  with  the  preparatory  treatment  which  may 
be  necessary  before  the  operation. 

1.  As  to  the  Nature  of  the  Cataract. — There  can  be  i.  Nature 
no  difficulty  in  the  diagnosis  of  a  zonular  cataract ;  ^AjjILfe 
but  the  question  often  arises  whether  the  cataract  is 
a  fluid  or  a  cortical  one,  and  doubtle^is  in  some  cases  Zonular 
the  two  forms  of  cataract  run  into  one  another,  and  Jb£.**^  ^ 
the  character  may  then  be  obscure.     But  the  pupil 
having  been  dilated  with  atropine,  if  the  anterior  sur-  Jf  JJ^* 
face  of  the  lens  appears  to  bulge  forwards,  the  lens 
being  uniformly  opaque,  and  of  a  cream  colour,  no 
striae,  or  only  faint  ones,  being  visible  on  its  surface 
when  examined  by  transmitted  light,  when,  moreover, 
with  the  ophthalmoscope,  we  find  the  lens  densely 
opac^ue  up  to  its  circumference, — under  these  circum- 
stances, we  may  almost  safely  predict  that  the  con- 
tents of  the  capsule  are  fluid. 

In  some  rare  instances  the  nucleus  may  be  hard  and  Morgagnian 
the  cortex  fluid  (a  Morgagnian  cataract),  in  which  c**"^*- 
case  the  hard  nucleus  can  be  seen  floating  about  in  the 
fluid  lenticular  matter.  Cases  of  this  kind  are  not 
likely  to  occur  before  the  patient  is  forty  years  of  age, 
for  until  that  time  of  life  the  nucleus  of  the  lens  can 
hardly  be  said  to  exist. 

The  cortical  cataract,  when  fully  formed,  presents  cortical 
the  mother-of-pearl-like  strise,  or  bands,  on  its  surface,  |mown  by 
which  are  characteristic  of  this  form  of  opacity  of  tha  *"  •^™"' 
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hun  i  but  tlip  opaline,  futty  cortical  aubstaiice  nu 
oftrD  i-in'kiKc  a  liunl  uudcuH,  CHpeeiBlly  if  the  patiei 
10  ii]>wurilK  iif  fnrty-IWc  yvaxa  of  ixgc.  \Ve  mnet  alwaj 
carefully  cviiiiiim.'  ud  cyi-  atfeeted  with  aiipare&tly  «* 
tical  ciitarucl  by  trnnHniiltcd  light,  and  if  we  detect  ■ 
■'*■  aniljiT  tium'  in  itH  ci-ntriil  part,  wc  may  fairly  espc< 
tlint  itA  iiuuk'ui>  ih  u  liunl  one. 

Limtlr.  tht>  auil,*r  mloiir  of  tlie  Mnile   cataract  i 

harillr   tn   be  niii'tiikeii,   cRjiociall^  it'  stria}  are  aen 

radiutluf;  inwiinls  friim  its  circiiuiteivnce,  and  if  on  ei 

amiiiatiiin  with  ihe  oiihthii1mo»coj>e  we  find  thecenti 

of  lli'i  Ivnii  di-uarly  n|iu<jnc,  while  itu  uuter  part  allow 

a  few  riiys  tii  light  to  |>a>iii  tlimngh  it  from  the  fuudui 

•'»       li.  Kflvid   <■/   the    L'l'liirnel. —  Havin({    formed    on 

niiiuiiiu  UH  tu  the   nnture  of  the   cataract,  the   uei 

qiirxtiiin   iu   aa   to   the   eitt'tit   to  which  the  leu  i 

iiivulvcd ; — in    the    wliiile    of   its    cortical    substanc 

ojiaijiic   or    not  I'     It  if  of   cunaidoTiible   iniportanc 

to  ilctcrmiiii'  thin  ]>(iiiit.  beniuw;,  if  tho  cortical  snl 

stani-p    of   till-  li'nH  in  atill   truiiKpurEnt,   daring   th 

eitrnctiiin  of  the  cataract  thi>  cortical  mattttr  may  be 

^^  come  ili'tiichcd  uiiil  ciituiigltHl  in  the  iri«,  nnd,  e»capiii| 

a      our  notice,  it   muy  RubHCiiiiently  Hct  up  inflammatioi 

'■'     in  the  part,  and  cansc  dunfi^eroup  hy[>erBction  in  th 

deejrt'r  Htnictnn'ii  of  the  eye.    If,  im  the  other  hanfl 

the  whnle  of  the  cortical  HuliHtance  ia  opaqae,  we  Hha] 

more  eiiHily  aec  onv  fnijfnteiitH  of  the  lens  which  uia; 

happen  tii  lie  left  in  the  anterior  chamber,  and  ma' 

generally  remove  them  withuut  difficulty  with  the  itcoof 

e         1'hc  bi'st  iiTeaHH  we  luLve  of  aDccrtainiu);  the  eitea' 

ta  of  tile  cortical  iiiibiitaiice  implicated  if,  to  etamine  th< 

I      eye  by  traimmitlcd  lixht.  noticing  if  the  free  margin  o 

tlio  iriH  n|i[<carN  in  abHolute  contact  with  the  opaqu 

leu8,  or  if  there  in  a  Kpnce  between  the  pupil  and  tin 

catamct;  in  tbc  former  cane  the  anterior  part  of  tb 

cortical  Kuliirtnnce  is  evidently  opaque;  but  if  the  iri 

appeurH  ne|iarated  from  the  i'at4>ract.  eoioe  of  the  cor 

ticul  Kiili-tancc  of  the  leim  is  Htill  tranxporcnt.     W 

Bhiill  more  remlily  observe  thcb<ediHtiiigiiiHhiiig  featnre 

if  the  iiujiil  liux  been  very  iili[,'htly  dilated  with  atrojiinc 

to        It  hnd  been  proposed,  in  cases  where  the  catarac 

'-     hn»  Lrcn  loiif;  forming;,  unit  therefore  ouuiiing  conaidei 

able  impairment  of  vinicn,  but  yet  the  cortex  of  th 

lenB  han  not  liecome  wholly  inrofved,  to  punctnre  th 

capsule,  and  Ihua  haHLcu  the  degenerative  process.    Is 
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stances  may  sometimes  occur  where  this  plan  is  advi- 
sable, but  I  should  generally  prefer,  having  performed 
iridectomy,  to  extract  such  a  lens  in  its  capsule,  so  that 
none  of  the  soft  and  traoipaf ent  Cortical  matter  might 
attach  itself  to  the  iris. 

Another  important  question  is  likely  to  arise  regard- 
ing the  maturity  of  a  cataract.    Supposing  that  in 
one  eye  the  lens  is  opaque,  and  in  the  other  tolerably 
transparent,  should  we  wait  till  both  eyes  are  equally 
involved  before  operating,  or  should  we  remove  the 
cataract  at  once  P    It  seems  better,  without  doubt,  to  ir  one  lani 
get  rid  of  the  opaque  lens  under  these  circumstances,  ^^^J  *• 
because  there  can  be  no  valid  reason  for  keeping  our  morEul" 
patient  in  suspense  and  discomfort  till  he  is  completely 
blind,  when  by  operating  on  the  one  eye  he  may  be 
able  to  use  it,  while  the  degeneration  is  progressing  in 
the  other,  and  may  thus  be  enabled  to  perform  the 
ordinary  duties  of  hfe  without  interruption. 

It  may  be  laid  down  as  a  general  rule,  that,  when 
both  eyes  are  involved,  only  one  should  be  operated  on  Operate  <m 
at  a  time ;  I  hardly  know  of  any  circumstances  that  J^J^^^e!^ 
would  make  me  perform  a  double  extraction  at  one 
sitting,  unless  in  the  instance  of  double  traumatic 
cataract,  when  we  should  do  well  to  relieve  both  eyes 
as  soon  as  possible  from  the  irritation  induced  by  the 
swollen  and  opaque  lenses. 

3.  As  to  the  Absence  of  Complications. — Before  un-  8.  AeoartaiB 
dertaking  an  operation  for  the  cure  of  cataract,  we  must  JJ^J^J**^ 
be  fully  satisfied  that  the  case  is  one  of  pure  cataract.  < 
This  observation  may  appear  superfluous  ;  nevertheless 
the  caution  is  very  necessary,  oecause  opacity  of  the 
leus  and  cataract  may  be  very  different  things.  It  is 
not  necessary  for  me  to  recapitulate  the  characteristic 
symptoms  of  glaucoma,  choroiditis,  irido-choroiditis, 
and  such  like  diseases,  which  implicate  the  lens  and 
render  it  more  or  less  opaque,  because  I  have  distinctiy 
defined  cataract  to  be  an  opacity  of  the  lens  arisiujg 
from  no  such  assignable  causes.  If,  therefore,  the  ins 
is  unhealthy  or  the  tension  of  the  globe  is  abnormal, 
the  case  is  not  one  of  simple  cataract ;  and  unless  we 
are  thoroughly  acquainted  with  the  various  diseases 
which  cause  opacity  of  the  lens,  we  cannot  possibly  un- 
dertake so  serious  an  operation  as  extraction  with  any 
confidence  of  success. 

It  is  always  desirable  to  determine,  before  operating 
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riircHtiinirt,  tlic  amniintof  vii<inn  the  patient  paitseaw 
I'lir  it  iiiiiy  hnji|>i.'iL  tSmt  in  sililitioTi  tu  the  catumft  1 
hnii  iitni]ili,v  <if  _llic  ilim:,  or  Uetach incut  of  tbe  ivtia 
iir  ctlii-r  ■liw)rf;aiiikalioTi — oonditiuna  wUich  we  con 
nut  iiHi'crtaiii  )ty  iniy  cxtemal  Hyiii]itoinii,  and  whit 
uiiiy  liikve  roine  uii  mi  ^fnntuaily,  ttiut  tht>  )>atitrnt  hii 
Ki'lf  limy  bi.'  quitu  iiiiiLwitn;  tif  tlii-rc  heiini;  any  inrnp] 
viiliiiii  (if  llic  liiiiil.  To  ili'tcmiino  tlio  amcinnt  i 
\'v-'vn.  tli>'  imi'il  iimxl  Ix'  fiilly  dilatitl  with  atnipiiH 
iiiirk  Hint  (flhv  }u,i' 


,.,.i:i. 


":„r: 


,  tlie  diijToiJ. 


« t.i  n 


bL'iii^;  vi-ry  iirolHilily  iiimpromiMt.il.  The  action  of  U 
.  mvilriiLtii'  iv'mn  fully  rHtuliliiibi<i3,  the  patieut  U  to  1 
tiiken  ititi)  II  (lurk  nxini,  uud  th<-  tiaine  of  a  lump  he! 
nt  vuriiiiiH  ili'<tiini.-(?H,  and  in  dittrivnt  popitions  wil 
rL'spt-i't  t<i  thi-  cyi-;  if  lit;  hwh  the  Uaiiie  with  tolerab 
ili-liiii'tni'ss  in  uU  dinwlionn,  pnrtii-iilurly  abuTc  an 
)ii.'l.iw  tlu'eye,  woniay  boiJHJttyccrtuin  that  nndetad 
invut  iif  thi;  retina  csiictii,  and  thut  the  nptic  nerve 
healthy.  Evtfu  in  the  ca>ie  of  yimnfj  children  we  mo 
^ucrully  hucceeil  in  iinikiii^'  an  cxuminutiou  of  th 
kind,  and  it  its  very  neeenimry,  for  the  soft  catara 
nit't  will)  amiinfT  infants,  capcciallv  if  accuin[uinu 
Willi  u  niUint;  luiilioii  of  the  eyebaJlti,  genernlly  inil 
I'utex  du'p-seati'd  diwaiie.  Otir  prognoaii*  iu  iiTii:h 
casf  will  be  tur  from  a  La]>py  one,  iiuIomb  the  UU 
patieiit'H  attention  ia  eani;ht  by,  aud  his  eyes  f«llo< 
the  tliinie  of  u  candle  held  before  him. 

4.  t!<u.-,-<'l  U.fllli.-V,\-  miiBt oIbo take  the  ciroim 
stnni.'e.i  ot  the  pulienl'H  general  health  into  unr  coi 
nidcrutiijii  U'fiire  oiMratiiig  for  cataruct;  if  weak,  i 
othervriHo  out  of  xurtii,  wc  ninst  put  oil'  the  (ijieratic 
until  biH  health  imiirovca.  The  «xi«tonce  ot  eliron 
brouchitiH  ix  eHpeciiuty  n^Jnat  the  miecpHS  of  the  op 
ration.  All  that  ranba  said  on  thin  Bubji-ct  ib,  ilo  m 
upemte  if  the  mtieut  ixnot  inhiHUKiiuliilateof  hvnlt 
and  if  he  ii,  the  leax  preparatory  treatment  he  hax  tl 
better,  uidi'HH  we  proi>OM'  giving  ether,  aa  I  ahall  m 
sen  lien  tly  txplQin. 

DeiiideH  ciirefiilly  congidcrinp  the  atate  of  the  p 
tieut'H  houlth,  wc  ]iiiii>t  also  i^utisl'y  uurHcIvet'  as  to  B 
temper.  I  lately  hiid  under  my  tare  un  unfoHiina 
gentleuiaii.  whuHe  hintiiry  baa  left  a  lattin^r  imprcBw 
on  my  mind:  hia  t^nunil  health  waa  ^ood,  and  tl 
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•ye  most  favourable  for  operatioii^  bat,  nnfortunately, 
my  patient  possessed  a  xnost  irritable  temper;  no 
sooner  was  the  operation  otbt.  tb&  the*bandages  were 
torn  off,  all  rules  and  treatment  set  al  defiance,  and 
of  course  the  eye  was  lost.  It  is  seldom  that  we  meet 
with  patients  of  this  kind;  and  our  best  chance  of 
obtaining  information  on  the  subject  is  through 
their  usual  medical  attendant  or  friends,  it  is  evi- 
dently necessary  to  make  inquiries  on  these  matters,  andmak* 
It  is  also  well  to  allow  our  patients  to  settle  any  busi-  ^****  P"*^* 
ness  they  may  have  in  hand,  so  as  to  be  able  to  g^ve 
themselves  up  entirely  to  our  bidding  during,  and  after, 
the  operation. 

Preparation  op  the  Patient. — As  I  have  above  PBiri^Bx- 
stated,  the  immediate  preparation  on  the  part  of  the  "°"» 
patient  will  depend  upon   whether  we  are  going  to 
administer  ether  while  operating  or  not ;  if  not,  the 
less  we  interfere  with  his  usual  habits,  the  better. 

Ether. — If  we  propose  giving  ether  or  chloroform,  it  «»<»••  of 
is  well  to  prescribe  a  dose  of  castor  oil,  or  some  other  ^ 
purgative,  two  days  before  the  operation,  and  the  day 
immediately  preceding  it  the  patient  should  take  no 
solid  food  after  1  p.m.  ;  we  should  then  endeavour  to 
operate  early  the  next  morning,  before  he  has  tasted  to  prereat 
either  liquid  or  solid  food.    If  these  precautions  are  ▼omiting. 
followed  out  it  is  very  seldom  indeed  that  a  patient 
will  vomit  after  inhaling  ether. 

With  regard  to  the  advisability  of  administering 
ether  during  the  various  operations  for  extracting 
the  lens.  The  principal  arguments  against  its  use  are, 
that  people  have  died  under  its  influence,  and  that  Objeotiona 
it  is  likely  to  be  followed  by  vomiting.  The  first  to  •**»«• 
of  the  objections,  if  valid,  is  equally  applicable  to 
other  operations,  and  is  hardly  tenable  at  tne  present 
day ;  and  as  to  vomiting  after  ether,  if  the  patient 
is  previouslv  prepared,  it  seldom  occurs,  and  should 
vomiting  take  place,  an  elastic  bandage  secured  over 
the  eye  immediately  after  the  operation,  prevents 
injurious  consequences.  I  may  add  that  a  subcu- 
taneous injection  of  morphia  prior  to  the  operation, 
will  almost  certainly  prevent  vomiting,  if  used  in  addi- 
tion to  the  preparatory  measures  above  described. 

On  the  other  hand  it  may  be  urged,  that  during  Adrantagva 
exti*action  it  is  most  important  to  have  the  patient  ^"Jot^ST 
absolutely  passive  and  free  from  pain,  and  this  ana3s-  ^" 
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thctics  HCciire,  rnidering  tbe  proceeding  compon 
caHy.  and  incruaNiuK  tbe  chance  of  tMcceaa,  partda 
if  the  operator  is  young  at  bis  work ;  and  laol 

,  saves  Uie  patient  some  uuffering  and  anxiety. 
L'|>on  one  point  1  wiinld  stronRly  insist,  )t  is  1 
tbat  the  patient  ahuiild  be  rendered  absolatelj 
cuni|ilet«ly  insentiiblo ;  both  sensation  and 
aotiiiu  i[iiiHt  be  tutully  in  BbcyaDire  during  the 
we  are  operating,  otberwise  it  were  far  bett 
leavo  aiKUHthctiL's  hIoiic.  Unlens  I  have  an 
tunt  with  nic  who  in  in  the  habit  of  adininiil 
ethor.  1  very  much  prefer  giving  it  mynelf, 
then  proceeding  to  operate ;  there  is  nolhii 
fidifetiii);  as  tieeui^'  an  astiiHtunt  turuing  to_yoii 
a  difliJeiit  air,  as  though  to  inquire  if  you  wishe 
more  ether  given,  or  as  if  seeking  to  know  wk 
all  were  i<a.fe  with  the  jntient ;  under  these  cii 
slniii'i'M  it  iK  better  to  take  the  matter  in  hand  oni 
Uefore  elo»ing  these  remarks  on  anaesthetics, 

*<  bound  to  obwrve,  that  some  of  our  moat  able  but 
seem  hunlly  to  approve  of  them.  It  may  be 
these  gentlemen  have  had  eueh  vust  experience 
they  do  not  xtand  in  need  of  tbe  aid  which 
certainly  iifFonls  the  operator,  and  donbtless  afte 

Cracticc  one  feels  that  id  many  cases  better  succes 
L-  obtaint-d  in  removing  a  cataract  without  the  i 
I  ann'vthetiCH ;  neverthelesB  to  surgeons  who  hav 
tlic  wards  of  an  ojibthalmicboi'pital  at  their  comi 
I  can  Kay  with  confidence,  operate  when  your  n 
is  fnlly  under  the  influence  of  chloroform,  and 
with  ordinary  care  and  knowledge,  your  sQCcei 
be  great ;  abetain  from  giving  chloroform,  am 
may  s)M)il  many  eyes  betore  you  can  attain  tt 
haiipy  results. 

1  may  now  proceed  to  describe  the  operation 
ployed  lor  the  cure  of  cataract,  and  I  sbtdl 
([iicntly  make  a  few  general  remarks  upon  the  a| 
bility  of  tbe  varionii  operutio—  *"  ■'='>■-—■•' 
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■ctlmi  of  ail  ofrraliim.  p.  S04.) 
i.t,.»c™.u,i  ufl  Rkclinatios  or  the  Lens. — 1 
stroment  required  for  the  operation  is  a  fine 
baring  its  free  extremity  Hattcned  and  slightly  c 
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The  pupil  havuig  been  dilated  nith  atropine,  the  om>nl 
patient  la  to  be  seated  on  a  Ion  cliair  faciuK  a  window,  xruair- 
eo  that  thu  light  may  fail  upon  the  ayo  to  De  operat«d  ■'™>"- 
on.    The  other  eje  being  covered,  and  the  eyelids  of 
the  eye  to  be  operated  on  being  kept  opfia  b^  means 
of   a  spring   speculum,  the  patient's  head   la   to   be 
Hecureil  by  an  assiKtant,  and  Uie  surKOon  either  stand- 
tng  or  sitting  io  front  of  his  patient  procceda  to  per- 
form the  operation. 

Supposing  the  left  eye  is  to  be  operated  on,  the  opaMon 
surffeon,  taking  the  curved  needle  in  his  right  hand,  as  d< — ■•—' 
he  wuuM  a  wnting  pen.  should  rest  his  foortb  finger 
on  the  patient's  temple,  and  mu  the  Twintofthe  instru- 
ment through  the  sclerotic,  at  tibout  a  line  from  the 


circumference  of  the  cornea,  a  little  below  the  level  of 
the  horizontal  diameter  of  the  pupil ;  then  thrusting 
the  needle  onwards,  its  conreiity  being  turned  lowarde 
the  iris,  the  concavity  is  to  lie  poshed  against  tli^,.^^^ 
snmmit  of  the  crystalline,  so  as  to  force  the  leus  down-  u?wak 
wards ;  tbe  needle  is  then  to  be  passed  round  the  lens,  tun. 
breaking  through  the  suspensory  hgament ;  and  lastly, 
its  curved  point  is  to  be  arawn  across  ti.e  ant«rior  sur- 
face of  the  lens,  bo  as  freely  to  ruptare  its  capsule, 
after  which  the  lens  is  to  be  thrust  backwards  iuto  the  I'u  if- 
vitreous  {Fig.  35).  leaving  tbe  pupil  clear  and  vision  P"*™"- 
distitict.     The  needle  may  then  be  withdrawn  from  the 
eye,  taking  care  to  keep  its  sharp  point  tamed  away 
from  the  iris. 
The  only  afler-treatment  necessary  will  be  to  close 
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the  cyp  for  tt  few  davB  with  a.  pad  and  bandage.  ] 
any  iiitlanimatory  or  oXhet  compUcatiouB  occar,  the 
miiHt  bo  treaU'J  upon  the  priiidpIcB  which  I  ahd 
doKcriW  more  fully  nhi-n  Kpeakbg  of  extraction  of  th 
leas  by  the  flap  operation. 

o,i«iioir  The  Ofebation  ov  Solutios  or  Absorptios,— Th 
or  Soli--  pnpil  having  been  fnlly  dilated  with  atropine,  and  th 
""■-  patient  laid  on  hia  bad  on  a  convL-nient  couch,  in  froii 

dnMloiu.    of  a.  f^cx'd  light,  the  evelida  are  to  be  aeparatcd  with 
Htoii-aneculum,  and  ttic  sni^eon,  Btanaing  or  sittin 


iH'bind    hilt    patient's   head, 


withi 


S'-S 


n  of  the  fully  dilated  pnpu,  pnuoturing  th 
centre  of  the  anterior  ciipsnie  and  cortical  eubntanc 
of  the  lena.  No  prcBBurc  should  be  exercised  on  th 
Irus,  or  we  may  tliniat  it  backward*  into  the  vitreoB 
chamber ;  thin  may  be  nroided  by  using  the  needle  e 
'  a  drill,  rotating  itn  handle  gently,  so  as  to  Ijore  a  hoi 
through  the  capsule  and  iobj  the  lesH,  Ab  the  need! 
ia  being  withdrawn  from  the  lens,  the  capsule  ma 
be  torn  D|>en  to  about  the  extent  of  the  Dndilatc 
pupil. 

The  aize  of  the  opening  thus  made  in  the  capiinl 
must,  however,  depend  upon  the  nature  of  itscontenti 
if  fluid,  we  may  freely  inciBe  tbo  ciipsule,  nnd  allow  U 
eoFt  lenticular  matter  to  cxcape  into  the  antt:rior  chan 
her;  bnt  as  a  general  rule,  we  CATinot  be  too  cantioi 
in  lacerating  the  enpHule ;  it  ia  far  better  to  have  ' 
repeat   the   operation   than   to  do  too  much    at  ol 

In  the  majority  of  ciutea,  the  needle  will  have  ta  1 
UBcd  an  above  described  several  timew,  at  intervals  vHr 
ing  from  a  month  to  six  wccka ;  but  it  may  be  Is! 
down  QH  u  rule,  that  no  long  aa  the  eye  retnaina  at  t 
irritable  after  one  operation,  a  second  operation  ahou 
not  be  attempted :  among  peraona  udvaacud  in  life, 
frequently  takes  a  year  before  the  whole  of  the  lens 
,  abHorbed.  At  each  frcHh  oiieralion  the  needle  may  1 
more  dceiily  drilled  into  the  lens ;  but  as  I  have  befo 
remurked,  we  can  hardly  citercisc  too  much  cantiua 
these  ca^iea ;  for  if  any  of  the  lens  aubatancc  escap 
through  the  opening  we  hove  made  in  the  capfnV,  ai 
attaches  itself  to  the  iris,  it  may  sol  u])  violent  iuflai 
niation,  muieimg  \\.  n«ce««a.TY  tor  na  to  take  away  tl 
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crystalline  at  once,  or  it  is  just  possible  we  may  suc- 
ceed in  introducing  a  small  scoop  throagh  a  wound  in 
the  cornea,  and  removing  the  onending  particle  from 
the  eye. 

I  do  not  think  it  advisable  in  such  cases  to  attempt 
a  palliative  plan  of  treatment  for  more  than  a  few 
days  ;  if  our  efforts  to  stop  the  inflammatory  action,  by  if  iniUm. 
the  removal  of  the  source  of  irritation  with  a  small  motion 
scoop,  and  subsequently  by  the  frequent  instillation  of  «»"»i  . 
atropine,  prove  unavailing,  we  should  proceed  at  once  lens. 
to  remove  the  lens. 

Provided  no  complications  occur,  the  after-treatment  After- 
of  an  ordinary  needle  operation  is  simple  enough.  As  ^'•^°*"«**- 
a  matter  of  precaution,  the  eyes  had  better  be  closed  for 
a  few  days,  and  the  patient  placed  in  a  dark  room ;  the 
pupil  of  the  eye  operated  on  should  alwa^rs  be  kept 
f  uUy  dilated  with  atropine,  and  if  no  irritation  occurs, 
the  patient  may  be  allowed  to  go  about  as  usual  in 
four  or  five  days  after  the  operation,  keeping  the  eye 
closed,  however,  and  the  pupil  dilated  with  atropine 
for  a  fortnight  after  the  operation. 

The  Suction  Operation. — This  proceeding  may  be  Suctkw 
employed  as  an  adjunct  to  the  needle  operation ;  that  2ios^ 
is,  the  capsule  must  first  be  freely  opened,  and  the 
aqueous  allowed  to  gain  access  to  the  lens,  which 
rapidly  undergoes  degenerative  changes,  and  afber  an  Aooessor/  to 
interval  of  a  few  days  may  be  removed  with  a  Teale's  **>•  *••*• 
suction  instrument,*  or  with  a  Bowman^s  syringe. 

The  instrument  is  to  be  used  as  follows : — The  pupil  Diwotioni 
being  well  dilated,  a  puncture  is  to  be  made  in  tne  ^^^^ 
cornea  with  a  broad  needle,  opposite  the  fully  dilated 
pupil,  the  needle  should  be  thrust  obliqaely  through 
the  cornea,  and  the  opening  must  be  sufficiently  large 
to  admit  the  entrance  of  the  nozzle  of  the  suction 
instrument;  the  capsule  having  been  freely  divided, 
the  curette  must  be  gently  buried  in  the  opaque 
matter  of  the  lens,  our  object  being  to  break  up  the 
lens  as  far  as  possible  without  in  any  way  displacing 
or  irritating  any  of  the  surrounding  structures.  The 
nozzle  of  the  suction  syringe  is  then  to  be  passed  into 
the  soft  lenticular  matter,  and  the  piston  being  gently 
raised,  the  lens  substance  is  sucked  into  the  syringe 

•  Ophthalmic  HoepUal  Reports^  voL  iv.  p.  197. 
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BO  lonf[  an  anj  opaqne  matter  oomeB  forward  into  t 

pupil.    Care  muKt  be  taken  to  keep  the  oprn  end  oft 

lid  ihi      syringe  well  awaj   from   the   iris,  othorwise  the   i, 

may  hv  drawn  into  the  inatrumcnt  and  g«t  bruised 

drliy  In  cawH  of  Haiti  or  very  soft  cataract,  there  will 

""J      no  ncccBsity  for  waiting  lor  a  few  daja  aft«r  the  ca 

|^_       Bule  hue  been  opened,  but  the  woand  in   the  com 

having  been  then  and  there  enlarged,  the  aactioD  x 

■trament  la  to  be  introduced,  and  the  opaqne  matt 

rcmavud  as  above  deHcribcd. 

■  Ti.f        Extraction  or  the  Less  bi  the  Flap  Operation,- 

■■•Tioi.   I  have  already   stated  my  convictions  as  t«  the  a 

smforni    visability  of  uJminixtering  Boaistbetics  in  openitii 

l^d  b«      j,j  tliip-cxtraction  tor  the  removal  of  an  opaqne  lent. 

,,'  1*(  Stag-:. — The   einploynieut  or  rejection  of  etb 

^•^      mates   some   little    difference    in    the    manipnlutii 

neceBsary  in  the   first  stage  of  the  operation,  for  i 

one  operntinii  with  the  patient  under  the  inflnence 

ethi'r    would    think  of    making   his   eectioo    withoi 

first  having  fixed  the  eye  to  be  operated  on,  by  means 

a  pair  of  torcepB ;  whereas  if  anmsthetics  are  not  give 

I  think  it  is  better  not  to  attempt  to  fix  the  eyeinth 

way,  as  the  proceeding  cauHes  too  patient  a  good  de 

of  pain,  and  may  make  him  strain  more  than  is  d 

sirablo  while  wc  an?  making  the  section  in  the  corae 

I   shall   therefiire  describe   the  ojieration — fir«t,  bti] 

posing  our  patient  to  he  under  the  inllnence  of  chlor 

form  1   and   secondly,   without   its  ailministrBition. 

would   premise  that  wo  are  about  to  operate  on  tl 

right  eye,  and  by  the  upper  section.     The  pupil  of  tl 

eye  to  be  operated  on  should  be  previously  dilated  wil 

Mrtc  I-  Supposing  the  patient  to  he  fully  under  the  ii 

•  Tor       fluence  of  ether,  and  laid  on  his  buck  npon  a  coi 

wrfiL-    venient   couch,   with    hia   head    slightly   mised    an 

m.         facinpT  a  clear  bright  light,  which  should  fall  obliqnel 

OQ  his  face,  and  not  from  above,  otherwise  the  tiu] 

geon.  in   bending  OTor   hia  work,  will   throw  b  dee 

shadow  upon  the  patient's  eye,  which  will  prevent  hii 

from  clearly  seeing  any  flakes  of  lenticular  matter  < 

capsule  lelt  in  the  eye  after  the  removal  of  the  leo' 

A  atop-spcculum  should  be  adjusted  as  represented  i 

^^^  Fig.  36,  thu  eud  of  the  instrument,  a,  resting  agaioi 
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.  -  -  -  ,  .     fof 

tootbed  forceps. 

I  thtok  it  is  better  to  fii  thn  eye  from  the  point  n.__ 
tioned,  ratber  than  from  below  the  cornea,  becauM  the 
forceps  can  be  used  effectivelj  nnder  tttese  circam- 
Btances  to  remst  the  eje  from  tnTning  inwards  M  the 
knife  is  being  passed  through  the  comen ;  it  tends,  in 
fact,  to  secure  the  line  through  wliicli  the  knife  passee 
in  transfiiine  the  eje.  a  mutter  of  the  greatest  im- 
portance in  tnia  operation.  The  eyeball  naving  been 
fixed  as  above  described,  be  quite  certain  that  yonr 
patient  is  folly  under  the  inflnence  of  ether.  The 
anrgeon  then  nolding  the  cataj-act-knife  in  the  right 

Fio.  S6. 


hand  as  he  would  ft  pen  in  writing,  the  little  or  ring 
finger  being  placed  againet  the  patient's  temple,  bo  as 
to  support  and  steady  the  hand. 

The  point  of  the  knife  is  then  to  be  passed  through  UtUu  Ui 
the  cornea  near  the  ertremity  of  its  horizontal  JJJ3«i 
diameter,  and  about  a  quarter  of  a  line  from  ite  mar- 
gin, BO  as  to  be  fairly  within  the  structare  of  the 
cornea ;  the  blade,  when  onoe  introduced,  is  to  be 
thmst  steadily  across  the  anterior  chamber,  until  ita 
point  ^ain  pieroes  the  cornea  opposite  ita  entrance, 
and  at  an  equal  distance  from  the  margin.  The  same 
movement  is  to  be  continued,  the  blade  being  kept  ab- 
solntely  parallel  with  the  iris,  so  as  to  fill  the  wonnd  in 
the  cornea,  and  prevent  the  aqueous  from  escaping, 
until  the  counter-opening  in  the  cornea  has  been  com- 
pleted.   The  knife  having  been  poshed  onwarda  elous^ 
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np  tn  itff  hcpl  (see  Fi^.  36),  a  small  bridge  of  th«  con 

will  Btill  romain  undivided;  the  Hurgeon  now  leta 

hill  hold  of  the  conjunctiva  with  the  tttothed  fortx 

and  turning  the  edge  of  the  knife  a  little  forwai 

diviilcB  the  TemaindLT  of  the  corneal  flap  aa  be  wi 

Thtflup        draws  the  inBtratnent  from  the  ere.  so  that  the  I 

punpijiiid      portion  (jf  the  cornea  is  cnl  thpounn  by   a  moTemi 

dnviBiihf   it^m  within  outwards,  inat^ui  of   from   witboat 

The  Hpction  of  the  cornea  having  be*^  complet 

we  miut  rumovc  the  stop  apeculnm,  and  allow  tbe  1 

to  clouo;  thin  Rniahea  the  farat  stage  of  tbe  opemtioi 

I[.  whn  II.  SunjioainK  we  do  not  wish  to  aduinicrt^r  aui 

*''''"J^™^     thcticK.  tlii;  nianiiralation  above  described  will  have  to 

"  ""         ■    aomewhat  modified.     The  position  of  the  patient  is  1 

same  as  btl'ure,  but  the  stop  Bpeculum  bod  better  i 

lie  used ;  and  if  we  wish  to  fix  the  globe  with  force] 

tliej  niuKt  be  handed  over  to  an  osBistant,  who  shoi 

si-ize  a  fold  of  tlio  conjunctiva  near  the  lower  part 

Uinipula-      (hc  corrca.  The  snrgeon,  atanding  behind  the  patie] 

dSWcDl.       miaeH  the  upper  lid  with  the  fore  and  middle  fingi 

of  the  left  hand  (the  right  eye  being  operated  o'n),  a; 

gently  rests  the  ring  and  little  fingera   against   t 

npjR'T  and  inner  part  of  the  sclerotic,  no  an  to  stea 

Th»  mn*      the  ejoball.     The  section  of  the  cornea  and  the  fartl 

"oj™''      BtejiB  of  tlic  ]iroi;oeding,  are  precisely  similar,  whet! 

bmude.       ptbcr  18  administered  or  not. 

It  may  happen  that  the  surgeon  does  not  think 

neccKHnrj  to  make  use  of  the  fixing  forceps,  in  whi 

case  bin  oasistant  simiily  everts  tbe  luwer  lid,  drawii 

it  wtilt  d'jWDwordH,  and  fixing  it  against  tlie  mal 

bone,  80  that  no  prcmure  may  be  exerted  on  the  glo 

of  the  eye,  but  I  need  hardly  repeat  the  remark  iTia 

already  made,  that  antusthetics,  the  fixing  forceps,  ai 

a  Btop  siicculum,  arc  of  ^p'eat  nse  in  enabling  us 

make  a  satiMfnctory  opening  in  the  cornea,  upon  whi 

pTOCCLiling,  the  ruccessot  the  operation  in  averygre 

measure  depends. 

iitdliinn'.  2nil  Slige  of  t)io  Omralinn. — This  coneista  in  lac 

UMrmiine    rating  the'  capsule  of  the  lens,  which  may  be  done  wii 

ibecMptuJp.  ^  {.,,rved  net'ifle  or  a  cystitome.    It  may  be  neceasai 

at  this  stage  of  the  proceeding,  if  the  patient  ia  nnd 

chloroform,  to  draw  the  eye  sliKhtly  downwards  wit 

the  fixing  forceps,  or,  if  sensible,  to  make  him  loc 

^^  toward  ma  fctft,  ttie  osstitome  ia  then  to  be  intfi 
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diic«(l  into  the  anterior  chamber,  with  its  convezitj 
downwardB,  eo  aa  to  avoid  woandinK  the  iris.  When  Anid  tht 
opposite  the  pupil,  the  handle  o?  the  iaBtrament  iii>- 
should  be  rotated,  and  its  point  mad«  te  tear  open  the 
capsule  bv  two  or  three  inciHions.  The  instrument  is 
then  te  be  withdrawn  from  the  eye,  and  the  lids 
allowed  to  cloie. 

Srd  Slage.^-The  third  stage  of  the  operation  con-  trjaiM, 
siBts  in  removing  the  lens.  The  concavitj  of  the  S^^™*' 
curette  is  te  be  laid  aji^aiast  the  lower  part  of  the  sole-  ' 

rotic,  and  slight  pressure  made  with  it  upon  the  globe ;  \^  notlr 
at  the  same  time  the  point  of  the  foreSnger  of  toe  left  oommm. 
hand  is  te  be  placed  on  the  sclerotic,  just  above  the  ^S^^" 
section ;  b;  careful  pressare,  first  with  the  curette  and 
then  with  the  point  of  the  finger,  the  npper  edge  of  the 
lens  glowlj  tnma  for- 
wards, paasee  through  Flo.  37. 
the   pupil,   and    gra- 
dnallj    protrndes 
through  the  incision 
ia  the  cornea  (Fig.  37). 
The  pressure  is  now 
to  be  diminished,  the 
lens  being  completely 
extmded  by  the  elas- 
ticity  of   the   tissues 
compressing  it;    and 
it   may   be  coaxed  on   if  necessary  by  inserting  the 
curette  inte  the  wound,  and  exerting  a  slight  degree  udati^ 
of  traction  force  on  the  lens,  thus  helping  it  onwards  t™*™- 
and  out  of  the  eye. 

The  lens  having  been  removed,  the  lids  are  te  be 
closed,  and  after  a  few  minutes  again  opened,  and  the 
eye  carefully  examined ;  any  smaJl  particles  of  lenti-  Samon 
calar  matter  which  may  be  seen  in  the  anterior  chamber  '^"gnHBta. 
should,  if  possible,  be  removed  with  the  curette.     The 
edges  of  the  flap  are  then  te  bo  adjusted  and  the  lids  CtoHlida. 
closed,  a  compress  and  bandage  being  at  once  applied 
over  both  eyes. 

Accidents  daring  the  Operation. — Before  considering  Aseidmu 
the  after-treatment  to  be  foUowed  in  cases  of  flap  ei-  ^Jfjjjijj* 
traction,   I   may  advert  te  one  or  two  of   the  most  * 
common  mishaps  that  may  occur  during  the  operation, 
and  the  best  means  of  providing  against,  or  over- 
coming them. 

I    K 
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I  think  it  altrayg  very  advisable  to  dilate  tfa 
folly  witli  atr(i|jiiie  U'fore  attemptint^  to  open 
flap  eitractioD.  If  tho  pn]>il  does  not  dilat 
nadvT  the  iulliiencc  of  atropiue.  then  1  atronffly 
meiiil  that  Unu^fo'a  opemtion  ihonid  be  pert'ur 
pUcc  (if  the  prficecJing  above  described.  If  i 
tcruiiiiL'd  to  administer  cblorofonn,  let  the  pat 
complcUly  under  it»  iutluence  before  we  comma 
operation. 

If  white  the  section  tliron^h  the  cnmea  ii 
maile  the  aqueous  ewapeH,  tlie  iria  will  very  ni 
protrude  bt^fore  the  ed^e  of  the  knife.  Undei 
circamstaQcefl,  the  ennfeon  shoaU  make  iceotii 
Bun?  over  the  eomen  with  the  point  of  hia  fini]|«i 
to  force  the  iris  buck  behind  the  blade  of  the 
but  it  thit)  niuiiii>ulutiun  doen  not  sncceed.  it  ia 
to  cut  steailily  un,  uiid  SdiaIi  the  lectiou,  c 
thnm(;h  a  fold  of  iris  at  the  aame  time.  At 
iria  bcitiK  tbuB  shavL-d  oCT,  a  bridge  of  this  etnie 
often  lelt  between  the  hole  thus  inude  aud  the 
tbin  atrip  of  iris  had  better  be  divided  before  attut 
to  remove  t!ie  lens." 

If  the  flectiuQ  in  the  cornea  is  too  email  to  alli 


? 


y  egress  of  the  lens  from  the  eye,  do  not 

:e  the  leae  thron^nb  thiti  insufficient  opening 

ndeavonr  will  lead  to  irreparable  dami 


least  filty  |>cr  cunt,  of  the  cnnes  in  which  joa  al 
it,  and  in  many  others  it  will  altogether  fiiil  tc 
the  object  in  view,  the  vitreous  rather  thiui  tY 
bein^t  aquepEod  out  of  the  eje.  Under  these  c 
stanccH,  Bni>poeiug  the  patient  nut  to  be  uud 
inUucnce  ot  chloroform,  both  he  and  the  sur^ei 
have  to  exerciee  all  the  patience  at  their  com 
the  latter  endeavouring  to  enlarKe  the  opening 
cornea  bj-  means  of  a  j)Bir  of  b1nnt-poiliti.-d  M 
the  int-ision  lieiri);  earned  downward*,  so  as  tc 
DD  ample  openiD^;  through  whii'h  tho  lens  may  i 
Very  gentle  pressure  should  be  made  wit 
cnrelte  on  the  globe  of  the  eye,  so  that  in  squ 
out  the  lens  we  may  not  press  out  a  quantity 
vitreoQB  at  the  same  time.  If  any  of  the  vi 
escapes  before  the  lens,  we  should  at  once  cei 
preeeure  on  the  globe  of  the  eye,  and  a  scooj 

*  LvncUM  Du  '^'b\uuB«  of  Iha  £ye,"  p.  627, 


EXTRACnON   BY   FLAP  OPERATION.  499 

sharp  hook  may  be  passed  through  the  woundi  and 
the  lens  gently  withdrawn  from  the  eye. 

It  sometimes  happens  that  on  making  pressure 
upon  the  eye,  the  lens  does  not  readily  present  itself 
in  the  pupil,  in  consequence  of  our  not  having  suffi- 
ciently lacerated  the  capsule,  in  which  case  the  cysto- 
tome  must  be  re-introduced,  and  the  capsule  fully 
torn  open.  In  most  of  these  cases,  however,  it  is  an 
insufficient  section  in  the  cornea,  and  not  the  capsxde 
of  the  lens,  which  is  at  fault. 

But  supposing  that  at  the  moment  the  lens  escapes  Lom  of 
through  the  opening  in  the  cornea,  a  gush  of  vitreous  ^S?*"* 
follows,  the  eyelids  must  be  at  once  closed,  and  a  com- 
press and  bandage  applied  over  both  e^es.  I  do  not 
believe  that  the  loss  of  a  small  quantity  of  vitreous 
from  the  eye  is  a  matter  of  consequence,  and  even  a 
fourth  of  the  vitreous  may  be  lost,  and  yet  the  patient 
make  a  very  good  recovery  ;*  nevertheless  authorities 
of  repute  declare  that  accidents  of  this  kind  are  to  be 
carefully  avoided,  for  loss  of  vitreous  they  think  likely 
to  be  followed  by  irido-choroiditis,  or  even  by  detach- 
ment of  the  retina. 

After  the  section  has  been  completed,  if,  on  opening 
the  eyelids  we  find  that  a  portion  of  the  iris  is  engaged 
in,  or  prolapsing  through  the  wound,  we  should  at  ?F°**P««  of 
once  endeavour,  by  means  of  a  gentle  rotatory  motion  "*' 
of  the  point  of  the  finger  over  the  closed  eyelid,  to  Repkoe  if 
return  tne  prolapsed  iris  into  the  anterior  chamber.       p^J^iWe. 

If  this  method  does  not  succeed,  the  best  plan  we  lri<l«ct>my. 
can  adopt  is  to  perform  iridectomy,  removing  the 
superior  section  of  the  iris.    We  may  save  an  eye  by 
this  proceeding  when  all  other  means  of  treatment 
would  fail.    If ,  nowever,  the  patient  has  been  rendered 
perfectly  insensible  with  chloroform,  there  will  be  far  Prereoted 
less  chance  of  a  prolapse  of  the  iris  taking  place  than  ^  cWoro- 
if  he  is  straining,   which  is  almost  sure  to  happen  ^"^ 
towards  the  close  of  the  operation  if  chloroform  is  not 
employed. 

The  extraction  having  been  completed,  care  must  be  Qtmrd 
taken  in  closing  the  upper  lid,  otherwise  the  corneal  JSJIJ!* 
flap  may  be  turned  backwards.     To  prevent  this,  some  the  flap, 
of  the  cilia  should  be  taken  hold  of,  and  the  npper 
eyelid  gently  drawn  away  from  the  globe  as  the  hd  is 
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\>emg  closed;   the  eje  most  then  on 
again  opened. 

The.  A/ler-lrcalmmt  nf  Flap  exlratlion. — H 
nKoiild  be  directed  in  the  first  place  towards  keepii 
the  nlges  of  the  wound  in  the  cornea  in  accuTate  appo 
tion,  DO  that  it  may  unite  by  the  fimt  iitt«tition -,  oo 
Hcqucntly,  dnring  thirty-sij  hours  after  thia  opei 
tion,  the  eye  and  the  patient  must  be  kept  abeolntc 
at  rest.  The  former  of  these  objects  may  be  secnr 
by  applying  a  compress  and  bandage  carefully  en 
both  eyes,  and  the  second,  by  keeping  the  patient 
bed,  and  everything  about  him  as  qniet  as  pn 
ticable. 

Immediately  after  the  operation  a  little  cold  ere* 
may  bo  smeared  over  the  eyelids,  and  before  t 
patient  rises  from  the  operating  table  or  bed.  a  me 
of  soft  linen  is  to  be  laid  over  the  closed  eyelids 
both  eyes,  and  two  light  pads  of  cotton  wool  ■ 
pluccMl  over  the  Hncn,  and  tne  whole  secured  ia  po 
tion  by  means  of  a  gaaze  bandage,  so  as  to  keep  t 
eyes  at  ])erfect  reiit ;  if  all  goes  on  well,  tixe  banda 
need  not  be  removed  for  thirty-sii  hours.  I  ap| 
the  bandage  very  lightly,  and  with  the  sole  object 
keeping  the  eye  at  rest,  and  the  edges  of  the  conu 
eeclion  in  apposition  till  they  have  united. 

The  l)andaKe  having  been  adjusted  on  the  operatii 
table,  the  patient  must  be  conveyed  to  a  bed,  a 
directed  to  lie  aa  much  as  possible  on  hie  back  for  t 
first  few  hours  after  the  operation  ;  he  may  then 
allowed  to  turn  on  either  Bide,  bat  not  to  raise  1 
head  off  the  pillow,  cough,  or  use  any  straining  effo 
and  by  no  means  to  disturb  the  bandages.  If  the  eye 
bandaged  in  thin  way  there  is  no  uecesaitqr,  ana 
fact  it  is  not  advisable,  to  keep  the  patient  in  a  di 
room.  If  there  is  much  pain  in  the  eye  towards  t 
evening  after  the  operation  has  been  performed,  t 
compress  must  be  removed  for  an  hour  or  bo,  and  t 
eye  fomented  with  jioppy-heod  fomentations;  t 
iaraeon  should  nnder  tlieee  circumstances  renu 
with  bis  patient  until  the  pain  hae  subsided.  T(^«t] 
with  the  fomentation  a  drop  or  two  of  a  strong  sol 
tion  of  atropine  should  be  dropped  into  the  eye,  a 
then  the  elastic  baudn^  without  the  compress  may 
applied,  and  the  patient  may  soon  fall  oS  to  sleep. 
doBe  oE   moi^'iatk   t^wi  uu^^  be    given.    Tkere  i 
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necessarily  be  some  uneasiness  in  the  eye  after  the 
operation,  but  this  is  to  be  expected. 

With  regard  to  diet,  the  patient  may  from  the  day 
of  the  operation  have  chicken  sonp,  milk,  or  other  Liquid 
fluids  which  can  be  poured  into  his  month  with  a  food, 
feeding  cup ;  it  is  of  importance  not  to  allow  him  to 
rise  from  nis  bed,  or  chew  any  hard  substance  during 
the  first  twenty-four  hours  after  the  operation. 

Two  days  having  passed  away  from  the  time  of  the  tjsaal  diet 
operation,  we  may  allow  our  patient  more  liberty  ;  he  »*^  two 
may  sit  up  and  begin  to  take  solid  food  ;  in  fact,  if  all  ^^'* 
has  gone  on  well,  he  may  now  return  to  his  usual 
dietary,  and  in  some  cases  beer  or  wine  may  be  taken,  stimnlaots 
in  others  it  is  necessary  to  abstain  from  stimulants  >f  reqa"^ 
until  the  patient  can  move  about  a  little.    On  this  sub- 
ject Mr  Dixon  remarks — "  Independently  of  prolapsus 
iridis,  non-union  of  the  corneal  wound  results  from  the 
same  cause  which  prevents  the  union  of  a  flesh  wound, 
or  of  a  broken  bone — namely,  the  depression  of  the 
patient's  nutritive  functions  below  the  proper  standard 
of  vigour.    To  keep  an  old  and  feeble  person  upon 
*  slops*  for  several  days  after  extraction,  for  fear  in- 
flammation should  set  in,  is  surely  contrary  to  common 
sense,  and  to  all  analogy  in  sound  surgical  practice."* 

If  at  the  expiration  of  thirty-six  hours  we  remove  Stotaoftlia 
the  bandage,  and  find  the  eyelids  of  the  eye  operated  ^thaf^f** 
on  of  a  natural  colour,  not  swollen,  and  no  purulent  th«  eye. 
discharge  escaping  from  between   them,  the  patient 
being  free  from  pam,  we  may  be  almost  sure  that  all  is 
goin^  on  well.     The  pad  and  bandage  must  be  again 
apphed.     Any  unnecessary   opening  of  the  lids,   in 
order  to  ascertain  the  amount  of  vision  the  patient 
possesses,  is  most  injudicious. 

After  three  days,  we  may  gently  open  the  eye,  and  IJook  •*  **»• 
look  at  the  cornea  and  the  state  of  the  pupil ;  but  the  JCee  dm. 
compress  must  be  worn  for  the  first  five  days  after  the 
operation,  and  then  a  bandage  without  a  compress  may 
be  employed  for  three  days  more,  and  subsequently,  if 
all  is  weU,  a  shade  may  be  substituted  for  the  band- 
age.   The  patient  must  be  kept  in  his  room  for  some 
fourteen  day^,  after  which  he  can  generally  bear  the  Hajbe 
light,  and  may  be  allowed  to  use  his  eye.    A  month  ^J^u^ 
having  expired,  we  may  order  our  patient  suitable    ^^ 


*  Dixon  **  On  Diseases  of  the  Eye/*  p.  82S. 


S02 


DISEASES  OF  THE    LEH9. 


convex  plasBOB,  witliont  which,  I  need  hardly  say 
will  not  obtain  the  full  advantages  which  the  remc 
of  thi!  ojiaqnc  lens  is  capable  of  affonluiK- 

Afi-itleiit*  foittiaring  tlir  Opernlion.—lt  some  thfa 
six  hnurs  after  the  operation,  tho  patient  complaini 
conitiili-Table  pain  in  tlie  eye,  wilhont  any  appov 
cansn,  we  must  remove  the  bandaye,  aud  may  eithere 
a  full  doM'  of  uiorjihia,  or  inject  a  aolntion  of  mor^ 
bcneutli  Ihe  skin  of  the  temple.  A  cold  oom press  o' 
tho  eye  may  be  naeful  in  these  cases,  provided  t 
patieut  is  not  subject  to  i4ieLunatiatn  or  goat,  in  whi 
case  warm  poppy-head  fomentations  may  be  fon 
soothing,  and  a  light  bandage  should  afterwards 
applied  over  the  ere.  A  dose  of  castor-oil  is  son 
times  benelicial  nnder  these  eircnm stances. 

SnppoHin;,'  the  patient,  within  two  days  of  the  ope 
tion,  Huffcrs  from  considerable  pain  in  the  eje,  and 
ojM-niii^'  the  bandage  we  find  the  lids  puffy  and  swoUi 
with  u  muco-purulent  discharge  oozing  from  betwc 
them,  we  shall  have  good  reason  to  fear  that  sappu 
tion  of  the  cornea  has  sot  in,  and  we  should  at  oi 
examine  the  eve.  If  diffuse  keratitis  has  heguo,  t 
conjunctiva  will  bo  found  chemosed.  the  corneal  11 
may  fij>poar  swollen  and  opaque,  the  edges  of  t 
wound  infiltrated  with  pus.  and  the  whole  cornea  ha 
,,^,  if  not  opa<]UQ;  this  stat«  of  things  is  utterly  hopele 
the  disease   in  all  probability  having  commenced 

It  may  be,  however,  that  the  suppurative  action 
limited  to  the  part  of  the  cornea  included  in  the  Hi 
in  which  cnse  we  may  still  hope  to  save  the  lower  pa 
A  stronf;  solution  of  atropine  should  be  applied  to  t 
eye  every  giK^oud  hour,  hot  compresses  must  be  « 
ployed  for  two  or  three  hours  night  and  morning,  a: 
in  the  meantime  steady  pressure  most  be  made  op 
the  eye  by  means  of  the  compress  and  bandage.  Fi 
doses  of  mnrphia  should  be  given,  so  as  to  relieve  t 
pain  and  irritation  from  which  the  patient  suffers,  a 
in  robust  and  heultby  patients  two  leeches  may  wi 
great  advantage  be  applied  to  tho  temple  over  t 
affected  eye  for  three  consecutive  days ;  in  weakly  aii 
jecta  large  and  repeated  doses  of  the  tinctara  ferri  m 
riatis  and  chlorate  of  potash  are  sometimes  asefnl ;  mi 
last  but  not  least,  wo  may  have  to  administer  pc 
wine  and  beef-tea;  bnt  do  what  we  will,  we  &i 
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seldom  succeed  in  saving  an  eye  under  these  circum- 
stauces. 

Among  the  lower  classes  we  not  nnfrequently  find  Sabaoata 
subacute  suppurative  keratitis  commencing  in  fiyper-  {{JJfEJJJ^ 
action  in  the  iris,  following  flap  extraction.     Within  titii. 
thirtj-six  hours  of  the  operation,  on  opening  the  ban- 
dage, we  notice  some  muco-purulent  oischarge  oozing 
from  between  the  lids  ;  the  patient  probably  complains 
of  little  or  no  pain  in  the  eye,  and  the  eyelids  are  not 
swollen,  but  on  everting  them  the  conjunctiva  is  found 
to  be  cedematous,  and  the  cornea  hazy,  the  pupil  filled 
perhaps  with  yellowish  lymph,  and  the  upper  section  of 
the  ins  presenting  spots  of  a  similar  kind  on  its  sur- 
face ;  the  edges  of  the  wound  are  gaping  open,  and  not 
the  slightest  sign  of  action  or  an  attempt  at  reparation 
is  apparent  in  the  parts.    Under  these  circumstances,  Bmplor 
we  must  endeavour  by  means  of  hot  bandages,  a  firm  JJ^Jy^  . 
compress,  stimulants  and  nourishment,  to  excite  nature  ImiU. 
to  a  reparative  effort;   but  do  what  we  will  she  is 
generally  incapable  of  responding  to  our  call,  and 
necrosis  of  the  cornea  follows.  • 

Another  danger  which  we  have  to  fear  after  extrac- 
tion is,  that  a  prolapse  of  the  iris  may  occur.    This  ProUpte 
accident  may  take  place  at  any  time  within  eight  days  of  the  i™. 
from  the  operation,  as  the  wound  in  the  cornea  will  not 
have  thoroughly  healed  until  the  first  week  is  over,  and  Dariog  flnt 
of  course,  tiU  then,  the  iris  may  at  any  moment  be  pro-  ''•*^ 
traded  through  the  section ;  a  slight  straining  effort, 
such  as  a  cough  or  sneezing,  may  be  quite  sufficient  to 
produce  this  result. 

A  prolapse  having  taken  place,  the  patient  will  ex-  Symptoma. 
perience  increased  irritation  and  pain  m  the  eye ;  the 
lids  become  slightly  swollen,  and  a  muco-purulent  dis- 
charge is  observed  on  the  compresa,  or  at  the  inner 
corner  of  the  eye.  On  opening  the  lids,  the  cornea 
appears  bright  and  clear,  but  the  lips  of  the  wound  are 
more  or  less  gaping,  and  a  portion  of  the  iriB  may  be 
seen  protruding  from  between  them. 

Under  these  circumstances,  the  prolapsed  portion  of  A.ppl7  arg. 
the  iris  should  be  touched  with  a  pencil  of  caustic,  and  *"*•  •"^ 
a  firm  compress  and  bandage  applied  over  the  closed  *'*"'*^ 
eyelids,  and  kept  there  for  twelve  hours ;  the  bandage 
may  then  be  removed,  and  the  lids  bathed  with  a  little 
tepid  water,  but  not  opened.     Some  cold  cream  having 
been  smeared  over  them,  the  compress  and  bandage 
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shiiiilil  l«  reapiilied.  This  treatnient  may  be  contiDD 
for  u  niiinth,  tht'  nitrate  iif  silver  bt-iiiK  employed  frti 
tiniu  to  time,  hut  if  after  this  iif'riod  the  proUpw 
as  jirfiiiiinent  if  hvi'tm.  it  will  be  adTJSHble  to  ind 
it  w  itli  a  liroail  necJlc ;  tha  aqncoiis  bt^bind  esean 
iin<l  thn  pnilupstf  coTilrELcta;  thi-  romprvHa  and  banJ^ 
iniiHt  then  liP  reapplied.  This  little  o]>crution  nay  ha' 
tu  U-  ri'ix'ate'.l  every  other  day  or  eo,  until  the  pniUp 
ha*  dinnppearcii. 

]  f  this  truatment  doe?  nnt  soeeeed,  the  prolapse  nu 
euliHt'iiiii'iitly   be   enijijivd  oil'  with   a  pair   of   cum 

If  on  opening  the  pjclids  aoon  after  the  operatic 
we  tiud  a  lur^e  iind  wiilel;  diistended  nertion  with 
run  Hide  rnl  lie  portion  of  the  iris  jirotrudinc;  through  i 
we  niniit  ut  once  exeivp  the  ^irolapiK  with  a  [mut  i 
BfifMin',  and  then  clo.iiiif;  the  lid  CHrefnllj-  bandage  « 
the  ere.  (.'ouitidering  the  ptepti  tal^en  in  flap  e 
trnrtion,  it  is  t'videut,  efjicciallj  in  liiriire  haid  tteni 
niturai^tH,  that  the  iria  iiidcai  fully  dilatL-d  with  atr 
pine  ninst  lie  more  or  less  presBed  upon  and  brui«e 
Bi4  the  tens  in  fort'ed  tlirough  the  pnpil  and  out  of  tl 
heclion  in  thci:flrDCBi  eomtctjnentlj;  we  might  eipe 
,.  to  inei-t  with  cam-s  of  iriliB  alter  this  proceeding,  wx 
i<neh  id  in  faet  one  of  the  rom plications  we  hare  < 
I'otitend  with ;  cnses  of  apjinn-nt  Ktiiifjhing  of  t] 
cornea  not  unfreqnently  coinmenee  in  inflaniniatiMl  i 
the  iris  niter  Hap  I'ltraction;  but  by  far  the  mo 
euninion  cnnne  ot  iritis  is  ocniitioiied  Iir  fragments  i 
tho  capHule  and  corticul  niiitier  of  the  fens  ht^ing  toi 
olT.  aiid  nttiichiiig  thcniselTes  to  the  irix  set  up  coi 
Kidernlile  irritntiun  and  in tiani nation  in  the  nu 
Aioreover,  Tin  one  can  have  watehed  disease  involm 
the  pofterior  layer  of  the  cornea,  without  obscrring  f 
liability  to  spread  to  thi-  irix  ;  and  the  qiithelitim  i 
the  poHlerior  elastic  luniinii  is  often  tcrapcd  off  in  tl 
paKMBgo  of  the  Idub  from  the  eve. 

Irilix  may  come  on  witliin  tlio  first  sir  days  afterl 
extraction )  it  may  commence  by  R^'nijitoms  of  riolei 
anil  rapidly  deKlruetivo  intlaniniuti(in  in  the  part,  ii 
valviiig  also  the  eomca ;  on  the  other  hand,  cveijthii 
niE.y  Keeni  to  have  been  going  on  well  until  about  tl 
firth  day  ;  the  patient  then  Ix'gins  to  eomplain  of  p«j 
in  the  eye,  and  on  eiuniiiiing  it  we  may  discover  ■ 
the  BymptomB  and.  a^i^jenuaDett  q£  iritia :  it  ia  tumeoa 
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Bary  for  me  to  recapitulate  these  here,  as  they  are 
fully  described  in  the  section  treating  of  iritis. 

W  ith  regard  to  treatment,  we  should  apply  two  Trefttment. 
leeches  to  the  temple  over  the  affected  eye  for  three 
consecutive  days,  but  atropine  will  be  our  mainstay,  Atropine, 
and  must  be  freely  employed.    But  if  small  particles  of 
lenticular  matter  are  seen  attached  to  the  iris,  or  lodged 
between  it  and  the  cornea,  and  if  the  pupil  will  not 
dilate  imder  the  influence  of  atropine,  it  is  well  to  give 
the  patient  chloroform,  and  making  an  opening  in  the 
cornea,  to  remove  all  the  lenticular  matter  we  can  see  Remore 
with  a  scoop.    If  we  are  in  any  doubt  as  to  there  being  lenticular 
lenticular  matter  behind  the  iris,  which  we  cannot  re-  "*•**•'• 
move,  we  hesitate  to  perform  an  iridectomy  ;  excision  irideotomjj 
of  the  iris  is,  however,  sometimes  followed  by  favour- 
able results  under  these  circumstances.    The  question 
arises  as  to  the  advisability  of  attempting  to  reduce 
the  iritis,  and  subsequently  performing  an  iridectomy 
if  the  pupil  is  closed.     I  think,  if  on  examinins^  the  When  to  be 
patient  s  eye  on  the  third  day,  we  find  the  cornea  hazy,  '•«>'*«l  ^ 
pupil  dull  if  not  closed  with  lymph,  iris  refusing  to  di- 
late under  atropine,  and  the  patient  in  great  pain,  we 
may,   having   placed  the   patient  under  chloroform, 
excise  a  fourth  of  the  iris ;  but  if  the  case  has  been 
allowed  to  run  on  for  twelve  or  fifteen  days  I  would 
recommend  its  being  treated  simply  for  iritis,  and  an 
iridectomy  being  performed  when  all  active  symptoms 
of  inflammation   have  passed  away ;   or  an  incision 
through  the  closed  pupil,  may  under  these  circum- 
stances be  all  that  is  necessary ;  but  the  operation  had 
better  not  be  performed  until  hyperaction  has  appa- 
rently ceased  in  the  iris  and  parts  around  it. 

Supposing,  however,  that  on  opening  the  eye  on  the  Atropine, 
third  day  after  the  operation  we  find  a  discharge  from 
the  conjunctiva,  the  cornea  hazy  and  pupil  occupied  by 
lymph,  we  must  try  the  effect  of  constant  instillation  of 
atropine,  and  smearing  the  extract  of  belladonna  and 
atropine  over  the  patient's  brow.  The  atropine  should 
be  used  in  this  way  for  twenty-four  hours,  and  should 
the  pupil  dilate  iinder  its  influence  we  may  trust  to 
time  and  treatment,  taking  care  to  keep  the  eye  at 
perfect  rest  with  a  pad  and  bandage. 

The  most  dangerous  complication  that  can  occur  Bnptore  of 
after  extraction  of  the  lens,  is  the  rupture  of  some  of  ™°^ 
the  vessels  of  the  retina  or  chor^d.  Tne  operation  ha«^ 
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pcrbapH,  been  an  eatiy  onc,bnt  intiiin  a  feirmtnntes  i 
the  romtiral  of  the  leiiH,  the  putiont  compUunB  of  gtw 

fioin  ID  the  eye,  and  to  our  diamsjr,  on  openiiiK  tl 
ids,  wo  find  the  anterior  rhamber  not  onJy  faU  i 
blood,  but  blood  oozing  out  tHroagh  the  wmind  in  tl 

A  case  of  this  bind  is  utterly  hopelees  :  we  can  do  n 
more  than  apjily  ice  over  the  eye,  ho  as  to  check  tb 
blecilinf:;,  but  aa  an  organ  of  virion  the  eye  ia  completel 
dentroyed,  and  can  never  recovor.  This  accident  ma 
occur  eome  hnura  after  the  operation,  if  the  patiep 
BDCezCB  or  coaghs  violently. 

MonmcATioNS  or  Fur  BxTKicnos. — 1  may  ac 
proceed  to  consider  some  of  the  [principal  inodification 
of  the  Hap  ogwrution  nhich  have  been  advocated  witlu 
the  IttKt  tew  yearn. 

Iridfriomy  ia  Effraction. — It  has  been  proposed  t 
exciHe  a  portion  of  the  inn  tome  weeka  before  the  ei 
traction.  In  the  lirst  inataace  iridectomy  is  to  b 
.  practised  on  the  upper  section  of  the  iris,  and  afler  *i 
weeliH  or  two  mootha  the  lens  ia  to  be  removed  aa  usni 
by  means  of  the  Itap  oiieration.  Against  tbia  proceet: 
ing  it  ia  advanced  that  few  patients  irill  consent  t 
undergo  two  operations  of  this  kind  if  it  is  possible  t 
do  all  that  is  necessary  at  once. 

Iridectomy  has  been  practised  immediately  after  th 
extraction  of  the  lens  with  snccess  by  I'rofessor  Jacol 
son  1  he  removes  the  lens  in  the  first  instance  throng 
a  flap  formed  from  the  lower  part  of  the  cornea,  an 
he  then  excises  a  fourth  of  the  correspoDdtng  sectio 

Lastly,  an  iriilectomy  maj  with  the  greatest  at 
vantage  be  made  immeiliatcly  before  the  removal  of  tl 
leus ;  the  section  being  an  upmr  one.  the  saperic 
fourth  of  the  iris  is  excised,  and  the  lens  removed  ■ 
nnnul.  In  old  subjects,  whose  pnpils  do  not  dilal 
under  the  inlluencc  of  atropine,  and  particnlarly 
adhesions  exist  between  the  iris  and  capsule,  an  iride 
tomy,  made  at  the  time  of  the  operation,  vastly  lessei 
the  danfjers  to  which  snch  an  eye  is  exposed  from  fla 
extraction. 
[  2Vie  Removal  of  (he  Leiig  in  tin  Cipfiile, — This  is  b 
no  means  anew  method  of  extracting  the  lena,  bavin 
boen  pnutisei  'wtOi.  ^ax^Vn^  Kosoeoa  since  1773,  u 
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lately  strongly  advocated  by  Dr.  Pagenstecher  and 
M.  Sperino ;  and  I  certainly  agree  with  these  surgeons, 
believing  that  if  it  were  possible  in  every  case  upon 
which  we  operate  tu  remove  the  lens  in  its  capsole, 
without  damaging  the  other  structures  of  the  eye,  we 
should  have  reached  perfection  in  the  extraction  of 
cataracts. 

The  object  we  have  in  view  in  the  operation  now  pre»enti 
under  consideration  is  to  remove  the  lens  without  capsolsr 
opening  its  capsule.    The  advantages  it  offers  are,  that  J^tJ^-, 
no  capsular  cataract  can  possibly  form,  and  there  is 
no  chance  of  any  soft  lenticular  matter  being  left 
clinging  to  the  iris,  and  setting  up  irritation  and  in- 
flammation in  that  delicate  structure :  and  the  greater 
my  experience  in  these  matters,  the  more  convinced  I 
am  that  most  of  our  failures  in  extraction  are  due  to 
the  fact  of  soft  lenticular  matter  and  capsule  being 
left  in  the  eye  after  the  removal  of  the  lens. 

Atropine  having  been  applied  so  as  fully  to  dilate 
the  pupil,  the  patient  is  to  be  laid  on  his  back.    The 
surgeon,  standing  by  the  side  of  his  patient,  applies 
the  stop-speculum ;   and  the  eye,  being  fixed  with  a 
pair  of  forceps,  an  upward  linear  incision  is  to  be  made 
through  the  sclerotic^  immediately  beyond  the  margin  ^he  section 
of  the  cornea,  the  same  precautions  being  taken  in  in  aderotio. 
making  the  section  as  I  have  already  described  in  the  iridectomy 
case  of  ordinary  flap  extraction.    A  portion  of  the  iris 
is  then  to  be  excised,  and  gentle  pressure  exercised 
with  the  curette  upon  the  lower  part  of  the  sclerotic, 
and  at  the  same  time  counter-pressure  is  to  be  made  Gentle 
with  the  point  of  the  fingers  upon  the  upper  part  of  pw^owt 
the  eyeball.     In  this  way  the  lens  in  its  capsule  may 
be  gently  forced  out  of  the  eye.     If  the  lens  is  not 
readily  displaced  upon  slight  pressure  being  made  on 
the  globe  of  the  eye,  a  shallow  round  curette  may  be 
inserted  behind  the  lens,  and  a  gentle  traction  exerted  or  tnwtion. 
on  the  lens,  so  as  to  start  it  from  its  position. 

In  making  the  flap,  we  must  keep  slightly  external  xhe  section 
to  the  margin  of  the  cornea,  so  as  to  leave  as  large  an  must  be 
opening  as  possible,  through  which  the  lens  may  escape,  •°*P^' 
its  bulk,  when  contained  within  the  capsule,  being  con- 
siderable. 

This  operation  is  no  doubt  a  very  valuable  one,  and  Bmnlti 
often  leads  to  most  favourable  results.  Even  supposing  fftToonM*. 
there  is  a  difficulty  in  extracting  the  lens  in  itacOii^v^^^ 


onatau   the  pa 
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the  latter  may  be  openecl,  and  the  operation  complel 
&i  in  ordinHr;  flap  extraction ;  in  fact,  it  will  be  adr 
able  to  reiiort  U>  this  proceeding,  nntees  the  l«n«  m 
capsule  pasB  tli rough  the  section  in  the  ooru 
upon  Rlight  pressure  being'  made  on  the  eyeball :  m 
extra  force  is  likely  to  eqneew  ont  a  conHiderable  qn« 
tity  of  the  vitreona :  and  we  cannot  too  strongly  mii 
on  the  foci,  that  in  extracting  a  cataract  force  mu 
,  never  be  employed. 

The  operation  which  I  have  pracliaed  in  a  very  lar 
nuniWr  of  coses  within  the  paet  fen  yean,  is  a  ma 
fieation  of  the  proceeding  1  have  Je»cribed  in  fonu 
editions  of  thiu  work,  under  the  beading  of  "  modifii 
linear  extraction."  I  found  that  hy  making  an  incin 
through  the  extreme  onter  margin  of  the  cornea,  w 
tlien  removing  the  lenit  with  a  ncoop,  that  I  eeldc 
lost  an  eye  from  suppuration  of  the  cornea — anaccidra 
in  H[>ite  of  all  our  care,  too  common  among  the  nstif 
of  Lower  Bengal,  if  operated  on  by  meanR  of  the  on 
nary  flap  extraction.  I  was  always  rather  indispoa 
to  iridectomy  in  extraction,  npon  the  principle  of  n 
removing  from  tho  eye,  or  any  other  part  of  the  bod 
any  structure  which  could  be  retained  withont  infa 
ferm^  with  the  result  of  the  operation.  And  as  I  ha 
before  rfemarked,  in  addition  to  this  objection  to  t 
cising  a  part  of  the  iris,  it  appeared  very  certain 
me,  that  in  coses  in  which  the  pupil  dilated  fully  and 
tho  indoence  of  atropine,  the  dangers  which  the  e 
ran  in  extracting  the  lens  wus  not  so  much  fn 
bruising  of  the  iris,  as  from  leaving  detached  portio 
of  lenticnlar  matter  and  capsule  in  the  eye ;  the 
loose  organic  substances  in  the  eye,  and  the  nnjui 
fiable  endeavoars  to  force  a  lens  tlirough  a  section 
the  cornea  too  small  to  permit  it  to  glide  throng 
eeemed  to  me  the  sources  of  many  of  my  UDsacccsst 
coses  of  extraction ;  and  in  order  if  possible  to  obTii 
theno  difficulties,  and  almost  in  ionoronce  of  what  w 
going  on  in  other  places,  it  would  seem  that  I  ha 
settled  down  into  performing  an  operation  for  eibi 
tion  very  similar  in  many  resijocts  to  that  practised ' 
several  other  surgeons  in  Europe. 

The   pupil   having   been  kept  widely  dilated   wi 

atropine  for  two  or  three  days  before  the  operatic 

I  patient  is  laid  on  his  back,  and  placed  under  1 

inonce  of  cfalorofonn.    The  operating  adjosta  m  itc 
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SappoHing  the  right  eye  is  to  be 
operated  upon,  the  surgeon  standing 
behind  hia  patient  witb  a  pair  of  fixing 
forceps,  seizes  a  fold  of  tlie  conjonctiva 
together  with  tbu  t«ndaii  of  the  inter- 
na rectus,  so  as  to  have  a  steady,  6nn 
bold  of  the  ejeball,  and  in  the  other 
hand  takes  a  short  and  broad-hladed 
triangular  knife  (Fig.  3d),  and  thmsts 
its  point  through  the  line  of  junction 
of  the  cornea  and  aclerotic,  on  the  tem- 

Eoral  side  of  the  eye.  The  blade  of  the 
aife  is  to  be  passed  steadily  onwards 
nearly  np  to  it«  heel  (Fig.  39),  so  that 

Fio.  S9. 


the  incision  madethrongh  the  sclerotio 
is  at  least  half  an  inch  long.  The  point 
of  the  lance-ahaped  knife,  entering  the 
eye  at  the  junction  of  the  cornea  and 
sclerotic,  it  is  evident  that  aa  the  blade 
of  the  inatrnment  is  thrust  into  the 
anterior  chamber,  parallel  to  and  in 
front  of  the  iria,  that  the  extremitiea 
of  the  incision  will  extend  into  the 
aclerotic. 

The  knife  is  to  be  withdrawn  very 
slowly  from  the  eye,  so  as  to  prevent 
the  sadden  escape  of  the  aqneons 
humour,  which  may  cause  the  papil 
to  contract.  The  speculum  and  hold 
of  the  internal  rectos  beinc  retained, 
the  Hcoop  (Fig.  40)  is  to  be  inserted 
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BO  far  intotheaDteriorchiunberast«  «aiU> 
uH  to  reach  the  margin  of  the  papH;  tiw 
handle  of-tfae  inatminent  beinff  i^iBcd  and 
its  rounded  extremitr  depressr^  tbe  latter 
evidently  rests  on  the  capsule  of  the  len«, 
iniinediat«l;f  witbiD  the  mar^nof  thepnpfl. 
The  scoop  IB  now  to  be  slightlj  withdrairn, 
still  keeping  its  extremitj  on  the  lens,  bot 


outer  circamference  and  thne  bebiad  the 
lens  (Fig.  41),  the  scoop  being  thmst  on- 
wards along  the  posterior  capsole,  until  ita 
bent  and  toothed  extremity  embraces  tiw 
inner  mai^iu  of  the  lena^  in  this  waj  the 


lens  comes  to  lie  in  the  concaTity  of  tho 
scoop,  and  may  be  removed  from  the  eye 
(Fig.  42),  if  possible  withoat  breaking  the 
capsule,  Shonld  the  capsnie  of  the  lens 
be  mptnred,  however,  daring  the  above- 
described  manipolation,  tbe  bulk  of  the  lens 
most  still  bedrawnoutof  theeye  bj  means 
of  the  scoop ;  and  snhseqnentlj  particles  of 
lenticular  matter  remaimng  in  the  anteriw 
chamber  must  be  taken  away. 

In  performing  this  operation,  my  aim  ia 
to  remove  the  lens  in  its  capsule,  par- 
ticularly if  there  is  much  transparent  cor- 
tical matter  ronnd  the  lens,  which  would 
MCKjA  AjAw&'ifn.^ii.AJaft^mie  of  the  opea/^oa. 
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and  adherinK  to  tlie  iria,  might  excite  inflamnuitioa  of 
ttiat  part.  Moreover,  in  cases  of  senile  cataract,  the 
oapsulo  ofl«n  adheres  to  the  lena  nith  consitlerable 
tenacity,  and  may  therefore  the  more  readily  be  re- 
moved with  the  leoB. 

After  the  lens  has  been  taken  away,  I  adjust  a  com- 
press and  bandage  over  both  eyes,  and  the  patient  is 
removed  to  hia  bed. 

Thirty-Bii  hours  aftar  tlie  operation,  if  there  is  pain  ^i^P<» 
in  the  eye  I  -OBnally  evert  the  lower  lid,  and  drop  a  Ij/'^J,. 
Bolntion  of  atropine  into  the  eye.      If  tlie  pupU  ex-  lioa. 
ponds  under  the  influence  of  the  mydriatic,  we  noed 


have  to  fear  that  iritis  may  supervene.  I  have  been 
in  the  habit  of  performing  the  operation  above  de- 
scribed in  instances  of  senile  catuiact,  in  which  the 
pupil  dilated  very  slowly,  and  never  very  fully  under 
atropine,  with,  however,  this  important  addition :  after 
having  made  my  incision  into  the  eye,  I  excise  a  fourth 
of  the  ecternal  section  of  the  iris,  and  then  passins  the 
scoop  behind  the  lens,  ease  it  out  of  the  eye  wiUiont 
dividiug  the  capsule. 

T\iii  Afier-tTealToent  is  to  be  carried  out  upon  pre-  AtUr. 
cise\y  the  same  principles  aa  thoee  I  have  indicated  in  t™*? 
inataaces  of  flap  extraction  ;  but  these  rules  may  be 
less  rigorously  enforced.     The  greater  the  care  imme- 
diately after  the  operation,  the  le»s  chance  of  snb- 
aequeut  evil. 
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With  regard  to  the  complications  that  may  oc 
after  this  operation,  I  would  refer  the  reader  tA 
obKcrvations  already  made  under  the  head  of  I 
extraction ;  they  are  to  be  treated  in  preciselj 
aume  way,  and  T  need  not  therefore  reiterate  the 
marks  I  nava  already  made  on  the  subject. 

Linear  Estraciios. — The  operation  of  linear  ■ 
traction  has  undergone  Tariona  modificatdonB,  an« 
now  hardly  to  be  recoguiaed  under  ita  old  name ;  it 
in  tact,  generally  doacribed  aa  the  Traction  operatic 

OHihou'b  Operntion. — Linear  eitraction,  ae  descri] 
by  Mr.  Gibson,  is  a  proceeding  which  is  seldom  resor 
to  at  present.-  It  conxiitts  u  dilating  the  papil  i 
lacerating  the  capsule  with  a  needle,  aa  if  operat 
for  anlutiiin — only  the  capsule  must  be  more  fre 
incised.  The  aqueous,  in  consequence,  gains  acceH 
the  lens,  and  rundurB  ita  already  degenerated  fib 
still  softer.  Some  four  or  five  days  after  the  nee 
operation,  an  inoi^ion  is  to  be  made  through  ' 
cornea,  so  as  to  allow  of  the  introduction  of  a  cur« 
into  the  anterior  chamber ;  the  instrument  being  n 


turned  edfjeways,  ao  as  to  open  the  wound  i 
cornisa,  the  soft  lenticular  matter  escapes.  toL 
with  the  aqueons,  from  the  eye.     It  will  be  evidi 


that  this  operation  can  only  be  employed  in  inatan 
of  soft  cataract;  and  even  then  it  is  attended  \t 
conaidorable  danger,  in  consequence  of  the  irritat 
that  may  be  set  up  from  the  presaure  exerted  by  1 
swollen  lens  in  the  eye,  or  from  small  pieces  of  corti 
matter  which  may  be  left  attached  to  the  iris. 

The  Linear  ur  Tmclion  OpemUow,  aa  deaeribed 
Mesara.  Bowman  and  Critchett,  is  performed  aa  I 
lows  :•  The  patient  having  been  laid  on  hie  bock,  ■ 
the  stop-apeculnm  introduced,  the  surgeon  fixes  1 
eyeball  wiui  one  hand  by  meana  of  a  pair  of  tooU 
forcepa  :  and,  taking  an  iridectomy  knife  in  the  otil 
makes  an  opening  tnrongh  the  comoo-aclerotio  ja 
tion  at  its  upper  part. 

The  opouing  must  occupy  about  a  fourth  of  i 
circnmference  of  the  comoai  so  aa  to  allow  the  tut 
dnctiou  of  the  scoop  into  the  eye.     In  the  case  ol 


•  OpUAaJiNu:  Bo^iltal  It^orti,  voL  iv.  p.  S16. 
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soft  cataract,  there  will  be  no  necessity  to  make  quite 
so  large  an  opening  as  this. 

The  incision  having  been  completed,  a  fold  of  iris  is  Iridactomj. 
to  be  excised,  as  in  iridectomy.     Should  there  be  any 
bleeding  into  the  anterior  chamber,  the  curette  must  Manage- 
be  introduced  between  the  lips  of  the  incision  and  ■**»*  o*" 
slightly  pressed  upon  the  sclerotic  edge  of  the  wound.  rSg^ 
At  the  same  time,  the  tendon  of  the  inferior  rectus 
must  be  seized  with  a  pair  of  forceps,  and  the  eye 
gently  pulled  downwards,  so  as  to  cause  just  sufficient 
pressure  to  squeeze  the  blood  out  of  the  anterior 
chamber. 

The  capsule  of  the  lens  is  then  to  be  lacerated  freely  The  capmile 
— if  possible,  as  far  as  the  suspensory  ligament ;  but  ^^  ^'^^^ 
that  structure  should  not  be  broken  through,  if  it  is 
possible  to  avoid  doing  so.  If  much  transparent  cor* 
tical  substance  surrounds  the  opaque  part  of  the  lens, 
Mr.  Bowman  inserts  the  point  of  the  pricker  into  the 
lens-substance,  and  then  slightly  rotates  the  body  of 
the  lens  on  its  antero-postenor  axis,  so  as  to  loosen  it 
from  the  capsule.  If  this  is  not  done,  the  cataract  is 
very  apt  to  adhere  to  the  capsule. 

The  lens  is  then  to  be   removed  with  a  scoop  or  Tbe  lens  re- 
traction instrument,  which  is  to  be  introduced  through  mored  with 
the  wound  in  the  cornea,  and  passed  gently  onwards    ""***• 
between  the  capsule  and  the  nucleus  of  the  lens.    The 
lens  having  been  secured  by  the  scoop,  the  instrument 
is  to  be  withdrawn  from  the  eye,  and  with  it  the  lens. 
Any  small  portions  of  lenticular  matter,  which  may  be 
left  behind  m  the  anterior  chamber,  are  to  be  carefully 
removed  with  the  scoop  or  the  suction  instrument, 
and  the  eye  is  then  to  be  closed,  and  a  compress  and 
bandage  applied  over  it. 

Von  Graefk's   Modified  Linear  Extraction.* —  ^.GBAiri't 
The  patient  having  been  placed  under  the  influence  ^^^^^^^' 
of  chloroform,  the  lids  separated  by  an  adjustable 
speculum  and  the  eyeball  drawn  downwards  by  forceps 
applied  immediately  below  the  cornea,  the  operation 
is  commenced. 

Step  I.    The  Incision. — The  point  of  a  long  narrow- 
bladed  knife,  with  the  cutting  edge  directed  upwards, 


*  Ophthalmic  RevieWy  vol.  iiL  p.  2b, 
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B  inserted  in  the  eclerotic.  near  the  upper  and  oi 
portion  of  the  cornea,  at  the  point  A  (Fi^.  43),  ■> 
■-     ■'--   anterior  clianiber  as  peripheraily  as  ] 
sible.     In  order  to  widen  the  eit«ti' 
the   inner  wound,  the   point  tthonld 
first   be   directed    dovmwarila    and 
wanU  ttiwardaCand  then  when  the  b1 
haa  adviiuceil  about  \ii  line.i  into  the 
terior  uhatnber.  the  point  of  tJia  knil 
bo  be  directed  op  and  along  to  B,  wl 
the  uuunter  pLtnctureiatobemade;  g\ 
lat  be  taken  tlmt  tnie  point  duen  not  lie  too 
I  the   Bclerotic     Only  when  the  knife  has 
vaiicc-Ml  full;  thrvo  lines  and  a  half  within  the  via 

fiortiou  uf  the  anterior  chamber  shonld  the  handle 
owered,  and  the  instrumeut  directed  along  the  scL 
border  on  tu  B.  As  soon  ua  the  resistance  to 
point  is  fi'lt  to  be  overcome,  showing  the  coon 
pniicture  to  be  accomplished,  whether  the  nplil 
conjunctiva  be  transfixed  or  not,  the  knife  mnat 
mediately  be  turned  steeply  forwards,  the  back  o 
beini;  almost  direoted  to  tne  centre  of  the  ideal  spl 
of  the  cornea,  when  the  incision  is  to  be  continnei 
this  plane ;  first,  by  boldly  pushing  the  knife  onwa; 
and  then,  after  its  length  is  eihansted,  drawinj 
backwards.  Should  this  latter  movement,  thoi 
generally  aufiicieat,  foil  completely  to  divide 
Bcierul  border,  the  sawing  mamnnvre  must  to  »  1 
extent  be  repeated.  As  soon  as  the  last  bridge  of 
aoltriil  border  i»  cat  through,  the  knife  lies  fn 
moveable  under  the  uplifted  conjunctiva,  wbicli. 
Older  to  avoid  the  formation  of  too  long  a  fiap  ( 
proper  height  is  IJ"' — 2'"),  tnuet  now  bo  divided  t 
sawing  movement  hcrizontaJlj  forwards,  or  e 
forwards  and  downwards. 

Sl-'p  II.  Tlif  Iruket<miy.—The  holding  fow 
having  been  handed  to  an  adsistant,  with  a  strai 
pair  of  iridectomy  forcepa,  we  lift  tbe  coujuneti 
flap  of  tbe  prolapsed  iris ;  and  reflect  it  down  over 
cornea,  when  the  prolapsed  portion  of  iris  appc 
perfectly  bare.  Hereupon,  the  prolapse  of  tho  irii 
seized  with  the  forceps  at  its  central  and  moat  vanl 
portion.  It  is  gently  pulled  upon,  ao  as  to  niak 
'resent  a  triangalar  shape,  and  excised  at  ita  fa 
of  the  wound  to  the  other,  to  «li 
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end  usaally  two  slight  strokes  of  the  scissors  are 
required,  care  being  taken  that  little  tags  of  iris  are 
not  left  involved  in  the  angles  of  the  wound.  After 
excising  the  iris,  we  should  direct  our  attention  to  the 
position  of  the  sphincter  papillse,  and  if  we  find  that 
its  angles  are  curled  upwards,  or  involved  in  the 
section,  we  should  press  them  gently  back  with  the 
curette,  so  that  the  sphincter  comes  to  be  in  its 
normal  position  flat  upon  the  capsule  of  the  lens.  If 
at  this  stage  of  the  operation  haemorrhage  takes 
place  into  the  anterior  chamber,  the  blood  may  be 
evacuated  by  pressing  on  the  cornea  with  a  soft 
sponge ;  in  some  instances  it  may  be  necessary  to  lift 
up  the  corneal  flap,  and  squeeze  the  blood  out  of  the 
anterior  chamber  by  rubbing  the  lower  lid  on  the 
cornea. 

Step  III.  Laceration  of  the  Capsule,^  The  operator  3,  L»c«r»t- 
having  resumed  the  fixing  forceps,  now  with  a  cysti-  ing  the 
tome  properly  bent,  and  wnich  is  armed  with  a  fleam,  **P^** 
divides  the  capsule  freely  by  two  or  three  successive 
rents,  beginning  from  the  l6wer  edge  of  the  pupil,  and 
ascending  successively  along  its  nasal  and  temporal 
margins  near  to  the  upper  equator  of  the  lens. 

Step  IV.  Evacuation  of  the  Lena. — The  mode  of  eva-  4.  Eraeua- 
cuating  the  lens  varies,  according  to  the  amount  of  ^*JJ®^'**" 
soft  surface  matter.     Where  there  is  plenty  of  it,  the  „    \     j 
delivery  is,  as  a  rule,  eflfected  without  the  introduction  pressure,  if 
of  any  instrument,  merely  by  external  pressure.    The  ®**}J**  " 
back  of  a  broad  and  moderately  arched  spoon  is,  close  *** 
to  the  centre  of  the  incision,  gently  pressed  against  the 
sclera,  so  that  the  wound  is  made  to  gape.     Thus,  cor- 
tical masses  are  caused  to  escape,  ana  the  vertex  of 
the  nucleus  presents  itself.    In  order  to  promote  as 
much  as  possible  the  thorough  exit  of  the  latter,  the 
back  of  tbo  spoon  is  made  to  glide  along  the  sclera ; 
first,  with   an  equable   degree  of  pressure   laterally 
towards   the  corners  of  the  wound,  and  thereupon, 
withdrawing  it  from  the  wound,  upwards  with  a  con- 
tinuous increase  of  pressure.     If  during  these  move- 
ments the  diameter  of  the  nucleus  present  itself,  the 
pressure  is  more  and  more  abated,  and  the  delivery 
may  be  completed  by  applying  the  end  of  the  spoon 
to  the  projecting  edge  of  the  nucleus.    If  there  be  but 
a  thin  stratum  of  soft  cortex,  the  recommended  "  slide 
manceuvre*'  may  likewise  be  tried,  bat  ought  to  be 

ll2 
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ftbttiiiioneil   na   Boou   as  we  observe  that   during 

n   ilM  uH     lil^'ru'   iniiveiiieuts   no  preseatation  enaneB.     In  i 

Jt  book  in   event,  thu  liouW  muni  be  resorted  to.  which  in  the  e 

hirdH  uf  iijrj   ctttanict   in  reijiiired   ab   iuitio.     The  bh 

'*  hi>oV   which   Von   Graeto   was   in   the   habit   of  < 

ploying  has  the  form  reprenented 

Fic],  -14.   Fio,  45.  Vig.  44,    and    has   its    etem   bent 

n     BU^  a  manner  an   to  enable  it  l« 

Teadily  pushed  nnder  the  nncleat. 

a  tirat  laid  flut  on  the  opening  ml 

n  the  cu|>anlc  :  therenpon  drairn  ht 

)vpr   the   near  edfje  of    the   nnclf 

vben.  by  a  saitible  elevation  of 

hiindle,  it  is  broiif-ht  in  the  diiwt 

of  the  posti^rior  Cfjrtex,  along  whicl 

is   tbi'n   pushed   furward  on  tha  f 

until  it  has 


V  between  the  fingers  rotated  arol 
aii»,  80  that  the  plane  of  the  cnr 
citrcmitj  of  the  hook  exchanges 
horinnntal  for  tbo  vertical  poriti 
or  should  resiHtanee  be  felt,  an  obU 
one ;  and  the  nnclous,  or  as  the  c 
maj  be,  the  wbule  lens,  ie  b^  a  ^ 
traction  carried  towards  the  inciuo 
Von  Gratfe  more  recently  etron 
advocated  the  removal  of  the  leni 
pressure  on  the  lower  portion  of 
oornea  with  a  valcanite  curette.  ' 
eye  beinR  fixed  by  means  of  a  pair  of  forceps  boW 
a  fold  of  conjunctiva  below,  and  to  the  inner  or  01 
side  of  the  oornea,  the  carctte  is  placed  ahiuff  the  lo 
nnrgiu  of  the  cornea,  and  preKsure  madu  oackwi 
and  upwards  as  in  ordinary  Hap  extraction,  the  a 
prccnntionx  being  taken  as  I  have  already  deacr 
when  considcriiig  the  older  operation. 

S(e;i  V.  Ch-itring  of  the  FvpU.  and  Coaptation  oj 
Woiinil. — Von  Grae^  adds,  if,  as  happens  in  the 
jority  of  cases,  after  extraction  of  the  nucleus,  corl 
masses  remain,  they  most  be  evacuated  by  ge 
pressure  and  friction,  exercised  with  the  finger-i 
through  the  medium  of  the  lidfl,  and  in  accord) 
with  the  well-known  rules  for  the  same  purpose 
served  in  flap  eiti-action.     Only  in  exceptional  e 
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may  a  small  spoon  be  introdaced  for  the  removal  of 

isolated  cortical  fragments,  which  may  be  partially 

adherent  to  the  capsule.    Very  delicate  coatings  of 

the  capsule,  if  their  evacuation  be  difficult,  are  better 

left  behind ;  but,  on  the  whole,  as  complete  a  removal 

as  possible  of  the  cortex  should  be  insisted  on.   Finally,  closing  the 

the  wound  is  to  be  cleared  with  forceps  from  any  ad-  wound. 

herent  iris,  pigment,  or  coagula,  and  the  conjunctival 

flap  replaced  in  its  proper  position. 

Regarding  the  after-treat tnent,  I  may  be  brief.  The  After-treat- 
iisual  compressive  bandage  must  be  applied,  and  first  ""•°*- 
renewed  five  or  six  hoars  after  the  operation,  after- 
wards twice  (or  even  once)  a  day.  In  regard  to  light, 
the  habitual  cautions  must  be  observed.  Rest  is  to  be 
recommended,  but  less  rigorously  thau  after  flap  ex-  Lets  rigo- 
traction.  If  necessary,  Uie  patient  may  pass  even  JJ  fl^?S- 
the  first  days  following  the  operation  out  of  bed.  traction. 
Kespecting  the  diet,  everything  may  be  allowed  ex- 
cepting stimulants  and  such  aliments  as  require 
mastication.  From  the  second  day  I  apply  atropine 
(usually  twice  a  day),  chiefly  to  prevent  coalescence  of 
the  two  corners  of  the  sphincter  with  the  capsule. 
Only  where  copious  conjunctival  secretion  either 
existed  before  or  became  apparent  after  the  operation,  I 
defer  the  application.  If  anything  untoward  occurs,  a 
cautious  yet  accurate  examination  (always  by  artificial 
light)  must  decide  whether  it  originate  from  the 
wound,  the  cornea,  the  iris,  or  the  capsular  cells,  when 
the  proper  measures  have  to  be  taken  in  accordance 
with  the  customary  rules.  With  reference  to  the 
section,  Mr.  G.  Lawson  and  other  surgeons  who  have 
extensively  practised  Von  Graefe's  operation,  advise 
that  the  line  of  incision  should  commence  at  a  point 
corresponding  to  the  upper  edge  of  the  pupil,  the 
section  being  made  entirely  in  the  cornea ;  and  that 
only  a  small  piece  of  the  central  portion  of  the  iris 
should  be  excised. 

LiEBREicii's  Operation  por  Cataract. — The  fol- 
lowing is  Mr.  Liebreich*8  description  of  his  operation: — 

The  incision  of  the  cornea  is  to  be  made  with  the 
smallest  possible  Graefe*s  knife  in  the  following  manner. 

Puncture  and  coutra-puncture  are  made  in  the 
sclerotic  about  one  millimetre  beyond  the  cornea,  the 
whole  remaining  incision  passing  with  a  very  slight 
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carve  through  the  compa,  so  that  the  centre  of  it 
bboat  one  niilliiDetre  and  b  half  distant  from  ti 
margin  of  the  cornea.  This  inciiiion  can  be  ma» 
apwards  or  dowDirnnls.  with  or  nithont  iridectom 
and  the  lens  can  be  removed  through  it  with  ur  witl 
out  the  capsulti. 

l!'.  as  I  DOW  practixc,  the  extraction  is  mode  dowi 
wurilB  without  iridecliiiiiy.  the  whole  opemtioa  is  r 
duceJ  to  the  greatest  vimiilicitj,  and  does  not  reqoii 
nari.'atii'i,  BHsistance.  elevator,  or  fixation ;  and  oalj  t* 
instrnnientH — nuniely,  (.inipfe's  knife,  and  one  cjet 
tome,  with  Da  viol' h  npoon,* 

Taylors  OrsHATins  foa  Catabact.^ — The  sped 
object  of  this  operation  in  to  extract  the  lena  throng 
a  peripheriU  Bei:tian  of  the  iris  nithout  injuring  U 

The  following  is  Mr.  C.  Bell  Tnylor's  account  of  h 

The  instruments  I  employ  are  n  pair  of  ahai 
forceps  that  pierce  the  ticteroUc ;  a  verj  light  8|>ec(i 
lum  (a  modihcation  of  Von  Urnefe'a) ;  and  two  knive 
a  line  in  width,  and  bent  at  on  un^ie  similar  to  tl 
ordinary  iridectonij  knife — one  with  a  sharp  poin 
tbe  other  with  a  blunt  or  bulbous  extremity. 

Having  separated  the  lida  with  the  apccolam,  ^l 
eye  should  be  gently  tamed  downwards  with  a  pair  i 
ordinary  forceps  in  the  operutor's  right  hand.  HaTii 
Dot  the  globe  into  a  favourable  positiou,  it  should  1 
bxed  by  tbe  sharii  forceps  at  about  the  junction  of  tl 
np|>er  with  the  middle  third  of  tbe  cornea-,  the  point) 
kmfe  is  then  entered  in  the  comeo-solerotic  ^nnctic 
one  or  two  lineB  from  the  forceps  at  the  snmmit  of  tl 
cornea,  pushcil  well  into  the  anterior  chamber,  ai 
then  with  a  gentle  Hawing  motion  carried  along  tl 
summit  nntil  about  one-third  of  the  cornea  has  bei 
incitieil.  Tbe  capHule  is  tlion  carefully  divided  wi< 
Von  Graefe's  cyatitome,  having  been  previonaly  rei 
dercd  tense,  and  the  eyeball  fixed  with  a  pair  of  ord 
nary  forcepR.  It  is  better  to  open  the  capsule  i 
this  stage,  becanae  bleeding  from  the  wounded  ir 
— and  conjunctiva  altio — at  a  later  period  is  apt  to  £ 


•  amun  Jlrdleat  JimnHU,  Dec  S,  1871. 
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the  chamber  and  render  this  part  of  the  operation 
obscure  and  difficult.  The  upper  segment  of  the 
iris  is  then  seized,  and  a  small  piece  of  the  periphery 
only  excised,  the  pupillary  margin  and  portion  of 
iris  attached  to  it  being  left  untouched  and  free  in 
the  anterior  chamber;  the  lens  is  then  extruded 
through  the  gap  in  the  ordinary  way,  gliding  behind 
the  pupil,  so  that  there  is  no  stretching  of  the 
sphincter. 

In  this  way  I  believe  that  I  have  secured  all  the 
advantages,  in  the  way  of  safety  and  certainty,  of  an 
associated  iridectomy  (which  I  have  already  detailed), 
and  at  the  same  time  attained  that  grand  desidera- 
tum— a  central  and  moveable  pupil. 

Selection  of  an  Operation. — We  may  now  pass  on  Choici  of 
to  the  consideration  of  the  circumstances  which  would  J^^'**^* 
probably  lead  us,  to  select  either  one  or  other  of  the 
operations  described  for  the  removal  of  a  cataract. 

With  regard  to  the  operation  of  reclination,  there 
can  be  no  doubt  that  by  far  the  majority  of  surgeons  of 
the  present  day  have  discarded  this  proceeding  altoge- 
ther ;  nevertheless.  Professor  Quaglino,  of  Pavia,  has 
lately  been  operating  by  reclination  with  success,  and  Recent  re. 
he  thinks  that  we  have  abandoned  this  operation  with-  ▼iTsl  of  re- 
out  good  cause.*    Professor  Quaglino  remarks,  that  «l»nfttion. 
the  most  permanent  and  brilliant  results  of  depression 
are  obtained  in  the  case  of  cataracts  which  are  either 
soft  or  cheesy  in  consistence,  in  the  fluid  ones  among 
middle-aged  people,  and  in  those  which  occur  in  infancy. 
In  hard,  senile  cataracts  it  may  be  adopted,  but  more 
exceptionally.     Evidently,  therefore,  the  best  results 
follow  in  precisely  those  cases  which  succeed  best  either 
by  linear  extraction,  the  suction  operation,  or  solution ; 
and  my  own  experience  certainly  leads  me  to  prefer  any 
one  of  these  means  of  removing  a  cataract  to  that  of 
recUnation.    I  may,  however,  refer  to  the  practice  of 
other  surgeons  in  this  respect.    Dr.  J.  T.  C.  Boss  has  Doobtftil 
probably  had  as  much  experience,  and  operated  as  often  adTuiUges. 
for  reclination  as  most  surgeons  in  India,  and  he  tells 
me  that  flfty  per  cent,  was  above  the  average  of  cures 


•  A  Clinical  Lecture  by  Prof.  A.  Quaglino  on  Bcleronixu : 
OptUhalmic  Review,  Oct  1867,  p.  374. 
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!□  bia  proctice  among  patients  anch  as  tbose  descnb 
by  Professor  Qiia.|;;lino  a.i  preaenting  the  most  favoii 
able  couditione  for  rucliniition. 

The  native  Uuckeemn  and  Eobrages  aliravs  open 
for  tdc  cnrc  of  cat&mct  in  this  way.  and  hatdlj  a  wei 
naflses  that  some  of  their  patiente  Hre  not  seen  at  tl 
Calcutta  hospital.  liufiariDg  from  cither  inflBiiiimatic 
of  the  choroid,  or  f  rom  retiiio-choToiditis.  Hero,  at  ai 
rate,  we  have  warning  sufficient  to  prevent  onr  resoriu 
to  this  proceerling. 

I  The  operation  tor  solntion  of  cataract  is  a  moat  tbI' 
able  one,  bat  the  ^reat  drawback  to  it  is  the  len^fa 
time  it  often  takes  to  ctire  a  patient  hj  this  mean 
and  the  risk  nin  from  the  contact  of  detached  piece*' 
the  ices  resting  on  the  iris,  and  exciting  more  or  le 
inflammation  in  this  delicate  strautnre.  Solation  i 
of  conrse,  most  applicBble  to  instances  of  soft  cataru 
occnrring  in  persons  nndor  tbirty-five  years  of  age,  i 
before  the  nucleus  has  fully  formed.  If  in  a  case 
this  kind,  the  sight  of  one  eye  is  almost  destroyed  ty 
cataract,  and  the  other  eye  is  beginning  to  get  diT 
most  surgeons  would  select  the  operation  of  solatit 
as  being  the  one  likely  to  yield  the  best  results,  U 
worst  eye,  of  course,  bein^  operated  on. 

This    rale,   however,   ts    more    applicable    to    tl 

I  case  of  private  patients  than  to  those  in  hospital,  b 
cause  the  latter  class  can  ill  afford  the  time  neces»ai 
to  complete  the  care,  particularly  if  thej  come  from 
distance,  and  cannot  consequently  ottend  as  ont-do" 

B.tients.  Nevertheless,  I  find  from  the  Moorfieli 
uspital  Reports,  that  in  18(16,  of  throe  hundred  ai 
forty-one  cataract  cases  operated  on,  not  less  tht 
ninety-nine  were  treated  by  solntion ;  this  is  a  fair  ci 
terion  of  the  high  estimation  in  which  the  very  ab 
surgeons  in  i-burge  of  the  Moorfields  Hospital  bold  tl 
operation.  I  cannot  say  that  in  my  own  practice 
operate  bj  solution  in  nearly  the  same  proportion  < 
oases,  preferring,  even  in  soft  cataracts,  to  remove  1i 
lens  in  its  capsule.* 

In  the  majority  of  cataracts,  however,  the  uncleaa 
hard  and  therefore  effectually  prevents  our  operaUi 
foraolution;  wehaveconacquentlyto determine  wheth 

itiL-s."    By  Bob 
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we  perform  the  old  flap  extraction,  Von  Graefe*8  opera- 
tion, or  one  of  the  modified  formB  of  extraction  which 
I  have  described.  In  coming  to  a  conclusion  npon  this 
point  we  must  take  into  consideration  the  circum- 
stances of  the  patient.  Among  the  low-feedins  popu- 
lation of  India  we  are  very  apt  to  get  sloughing  of 
the  cornea,  and  I  think,  as  a  rule,  less  likely  to  have 
inflammation  of  the  iris  induced  by  a  slight  amount 
of  injury  tlian  is  the  case  amongst  Europeans ;  never- 
theless it  may  probably  be  laid  down  as  a  rule  that  in 
senile  cataract  it  tends  to  success  if  a  portion  of  the 
iris  is  excised  immediately  before  the  lens  is  taken  out 
of  the  eye,  as  in  Von  Graef e's  operation ;  in  fact,  the 
prevailing  opinion  among  ophthalmic  surgeons  of  the 
present  day  is  that  there  is  no  operation  which  afibrds 
a  patient  affected  with  senile  cataract  a  better  hope  of 
recovery  than  Von  Graefe's  method  of  removing  the 
lens  :*  and  I  most  certainly  concur  in  this  opmion, 
provided  it  is  found  that  the  patient's  pupil  does  not 
fully  and  quickly  dilate  under  the  influence  of  atro- 
pine ;  but  if  the  pupil  does  act  thoroughly  after  atro- 
pine has  been  employed,  1  am  of  opinion  that  we 
should  remove  the  lens  in  its  capsule ;  at  any  rate  I 
am  not  disfK)sed  to  excise  any  portion  of  the  iris  if  the 
pupil  is  well  dilated  and  cannot  thus  hinder  the  pas- 
sage of  the  lens  from  the  eye. 

In  the  mixed  or  cortical  cataract  the  majority  of  and  in 
surgeons  would  prefer  to  operate  by  Von  Graefe's  pro-  corticul. 
ceeding  rather  than   by  modified  linear  extraction; 
nevertheless  my  own  success  has  been  so  great  in  in- 
stances of  this  kind  by  the  employment  of  the  opera- 
tion I  have  described  at  page  508,  that  I  cannot  but 
advise  to  give  it  a  fair  trial.    In  Europe,  with  the 
advantage  of  skilful  assistants  to  help  at  the  time  of 
the  operation,  and  good  nurses  to  attend  to  the  patient 
afterwards,  we  might  prefer  Graefe's  operation  in  cases  Or  the  m- 
of  cortical  cataract,  but  in  India  we  seldom  have  these  ^^^*  ««**• 
advantages  and  have  to  depend  mainly  upon  ourselves   ***  ^* 
for  success.    We  shall  be  called  upon  to  operate  very 
often  on  comparatively  young  people,  say  from  forty- 
five  to  fifty  years  of  age,  and  in  instances  of  this 


•  "On  ExtracUon  of  Catoract."  By  H.  Wilson,  St.  Mark's 
HospiUl,  Dublin.  Dublin  Quarterly  Journal  qf  Medical  Science^ 
Msy,  1870. 
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dpficriptioti  I  have  Rained  moet  Batixfactorj  resolU  I 
mpann  nf  modified  linear  ritraction,  seldom  finding 
necesRHry  in  cases  of  this  kind  to  excise  a  portiou  i 
the  iris. 

Mr.  H.  Caylej,  of  C'alcntta,  has  latelv  written  a 
thin  Huhject.  He  remarkB  thut  daring  the  yctir  18! 
(excluding  ca«e8  of  soft  cataract)  he  opemted  on  IS 
cascH  of  hard  or  mixed  (.-ataract :  of  tbctte  tbirtj-rigl 
cases  were  operated  on  by  Graefe's  metliod,  "  twent; 
nine  were  succesalul,  l^avinf^  tho  hospital  with  goa 
Bight.  Thia  givea  nearly  77  per  cent,  of  cures."  "  Th 
coses  of  Macnumam's  operation  gave  the  lollowin 
results.  The  t<>tal  number  of  cases  was  97,  of  whio 
84,  or  nearly  87  per  cent,  were  snccensful ;  in  lh« 
caHC«  iritis  iet  in,  from  which  the  patients  recovere 
with  a  fair  amonntof  Higlit;  in  53  of  the  97  operation! 
the  lens  and  capxule  came  out  entire,  and  only  one  < 
these  went  wrong;  this  patient  was  Buffering  frui 
chronic  hronchitia,  and  a  violent  fit  of  coughing  caiiM 
hfflmorrhage  into  the  vitreous  chamber,"* 

Iridectomy,  again,  may  be  useful  in  instances  i 
Eonuhir  cataract,  provided  wo  find  its  centre  opaqni 
and  the  outer  part  of  the  lens  free  from  striic  or  opaqn 
dots.  Under  tlieKe  circuiantanceB  we  may  fairly  aasum 
that  the  D{>acity  in  the  lens  will  not  advance,  or  if  i 
make  any  pn.gress  that  it  will  do  80  very  slowly ; 
it  will  then  be  adviaabte,  either  by  means  ' 
dcsis  or  an  iridectomy,  to  open  a,  passage  for  the  ravs  ( 
light  to  the  retina,  through  tlie  transparent  part  of  tli 
lens  1  it  is  evidently  far  better  to  leave  tho  lens  in  *if 
if  possible.  Bnt  supposing  that,  from  the  presentee  e 
striie  and  spots,  t«|^tber  with  increasing  impairmeu 
of  vision,  we  have  evidenire  of  advancing  changes  in  th 
lens,  it  is  thcD  advisable  to  open  the  cornea  Ly  mean 
of  a  linear  extraction  knife,  and  ao  to  withdraw  the  len 
from  the  eye  with  tho  help  of  a  scoiip. 

In  cases  where  a  soft  cataruct  has  in  part  beooDi 
absorbed,  leaving  a  deponit  on  the  inner  surface  of  th 
wrinbled  capsule.  1  usually  oihfu  the  romea,  pass  a  pai 
of  iridectomy  forecps  into  the  eye,  and  soiiting  th 
opaque  membrane  withdraw  it  nt  once.  The  pup« 
must  be  kept  fully  dilated  with  atropine,  and  the  con 
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press  and  bandage  applied  as  usual  afier  these  opera- 
tions. 

As  I  before  remarked,  we  sometimes  meet  with  in-  Catanct 
stances  of  cataract  complicated  with  synechia.    Before  ^taS^with 
attempting  any  operation  in  these  cases,  we  must  en-  Bjneohia. 
deavour  carefully  to  ascertain  what  amount  of  vision 
the  patient  possesses,  by  moving  a  bright  light  before 
his  eyes  ;  if  be  is  unable,  even  in  a  dark  room,  to  see 
the  mime  of  a  lamp,  it  is  seldom  that  we  can  do  good 
by  means  of  an  operation ;  for  the  chances  are,  that 
although  we  remove  the  opaque  lens,  tlie  retina  will 
have  been  so  far  involved  as  to  prevent  our  patient*s 
benefiting  much  by  the  extraction. 

In  operating  in  instances  of  cataract  complicated  Treatmant 
with  synechia,  we  should  first  perform  iridectomy,  and 
then  remove  the  lens  with  a  scoop,  or  Bowman's  trac- 
tion instrument. 

Capsular  CATAaACT. — One  of  the  varieties  of  cap-  Oapaular 
sular  cataract  with  which  we  have  to  deal,  is  that  JJJJJ^. 
which  occurs  after  the  removal  of  an  opaque  lens.  tracckMi. 
The  patient  may  have  made  a  good  recovery  from  the 
operation,  but  still  complains  of  dimness  of  vision ; 
the  cause  of  this  will  probably  be  detected  on  dilat- 
ing the  pupil,  and  examining  the  eye  by  the  lateral 
method  of  illumination,  when  a  sUght  film  may  be 
seen  ext/ending   behind  the   pupil,   occasioned  by  an 
opaque  layer  formed  on   the   inner  surface   of  the 
capsule,  which  had  not  been  entirely  removed  at  the 
time  of  the  operation.    The  epithelial  cells  produce  a 
kind  of  abortive  lenticular  matter,  or  it  may  be  that 
neoplasms  grow  from  them,  rendering  the  inner  sur- 
face of  the  remains  of  the  capsule  more  or  less  opaque. 

Capsular  cataract,  again,   may   occur  after  irido-  ^ftar  in- 
choroiditis,  and  infiammatory  aiJections  of  the  deeper  tion,"**^ 
structures  of  the  eye.    In  these  instances  we  shall  at 
once  understand  the  nature  of  the  case,  from  the 
presence  of  complications  such  as  exist  after  iritis : 
synechia,  loss  of  brilliancy  in  the  fibrous  structure  of 
the  iris,  immobility  of  the  pupil,  and  so  on.     In  these 
cases  the  epithelium  lining  the  capsule  appears  to  From 
become  involved  in  the  hyperplasia,  and  neoplasms  obaogaa  in 
are  formed,  which  becoming  organized  induce  capsular  ^^f ***'***' 
cataract,  and  very  probably  subsequent  degeneration 
and  opacity  of  the  lens  substance.     Capsular  o]>acitie8 
of  this  kind  are  often  star-shaped,  the  moat  central 
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portion  looking  chalky,  and  shading  off  towards  tlus 
circumference  of  the  lens. 

Lastly,  capsular  cataracts  may  occur  from  the  for- 
mation of  neoplasms  (the  result  oi  iritis)  on  the  anterior 
surface  of  the  lens  (capsule).  In  this  case  the  neo- 
plastic formations  are  simply  deposited  on  the  capsule, 
and  becoming  organized,  give  rise  to  an  opacity,  which 
is  generally  complicated  with  extensive  synechia,  if  not 
with  cIobckI  pupil.  Organized  deposits  may  likewise 
form  on  the  anterior  surface  of  the  capsule  in  instances 
of  suppurative  keratitis,  the  formation  originating  in 
the  cornea,  and  being  subsequently  deposited  on  the 
lens.  And  lastly  in  instances  of  purulent  conjunc- 
tivitis among  infants,  the  cornea  may  ulcerate,  the 
lens  is  forced  forwards  against  the  ulcer,  neoplastic 
formations  form  on  its  capsule,  then  the  ulcer  heals, 
and  the  lens  returning  to  its  normal  position  retains 
the  opaque  formation  it  received  when  lu  contact  with 
the  cornea. 

Considerable  care  is  necessary  in  operating  upon 
capsular  cataracts  which  have  formed  after  the  removal 
of  the  lens ;  all  irritation  must  have  subsided  in  the 
eye  before  any  attempt  is  made  to  break  down  the 
opaque  capsule,  and  it  is  hardly  likely,  therefore,  that 
we  shall  be  able  to  operate  under  a  period  of  two 
months  from  the  date  of  the  extraction. 

The  most  simple  plan  of  destroying  these  opaque 
bands  is  to  pass  a  needle  through  the  cornea,  the 
instrument  having  a  cutting  edge,  so  that  we  may 
be  able  to  divide  the  opaque  capsule  with  it.  The 
patient  having  been  placed  unaer  the  influence  oi 
chloroform,  and  laid  on  his  back,  a  stop-speculum  in 
to  be  adjusted,  and  the  eyeball  fixed,  an  assistant 
seizing  a  fold  of  the  lower  part  of  the  conjunctiva  with 
a  pair  of  forceps.  The  surgeon  then  passes  the  needk 
through  the  cornea,  and  behind  the  capsule,  so  that  it 
may  be  made  to  cut  an  opening  througn,  or  break  down 
the  opaque  membrane ;  there  is  no  necessity  for  pass- 
ing  the  needle  deeply  into  the  vitreous,  our  object  ii 
simply  to  "  comminute  it  (the  opaque  membrane;  with* 
out  any  dra^  on  the  contiguous  parts,  either  of  th< 
capsule  or  ins."* 


«  Bowman  on  CapsuUr  Obstructions:    OphtktUmie  JteporU 
vol.  iv.  p.  804. 
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It  often  happens,  however,  that  the  opaqne  mem- 
brane or  band  yields  to  the  needle,  so  that  it  is  impos- 
sible to  break  it  through ;  under  these  circumstances 
a  second  needle  is  to  be  mtroduced  through  the  cornea,  ^^  ©f  two 
at  a  point  nearly  opposite  the  first  one,  and  the  eztre-  needlM. 
mity  of  one  being  passed  behind,  and  that  of  the  other 
in  front  of  the  opaque  baud,  the  needles  are  made  to 
rotate  round  one  another,  so  as  to  tear  down  the 
capsule. 

in  some  cases  the  pupil  is  completely  closed  by  the  cioMd 
remains  of  the  capsute.  and  neoplastic  elements  result-  papil. 
ing  from  secondary  iritis.   The  communication  between 
the  anterior  and  posterior  chambers  being  thus  cut  off, 
glaucomatous  changes  are  apt  to  occur  in  the  eye,  indi- 
cated by  supra-orbi&l  pain  and  increased  tension  of  the 
globe.     In  cases  of  this  kind,  whether  complicated  with 
glaucoma  or  not,  it  is  most  advisable  that  a  portion  of 
tiie  iris  should  be  excised,  and  the  opaque  membrane 
which  adheres  to  it  removed.     I  think  it  is  better  at  TrMted  bj 
once  to  resort  to  an  iridectomy  in  these  cases ;  or  to  V^**^^ 
follow  the  practice  advocated  by  De  Wecker,  which     ^^' 
consists  in  making  an  opening  sufficiently  large  in  the 
cornea  to  allow  of  the  introduction  of  the  blades  of  his 
forceps  scissors  into  the  eye,  one  blade  of  this  instru- 
ment is  passed  through  and  behind  the  iris  and  exuda- 
tion mass,  the  other  blade  along  the  posterior  surface 
of  the  cornea.     With  one  or  two  incisions  a  portion  of 
the  iris  is  removed,  but  in  some  instances  on  making  a 
single  cut  through  the  false  membrane  and  iris,  the  edges 
of  the  wound  retract  to  such  an  extent  as  to  leave  a 
very  good  opening  for  the  passage  of  light  into  the  eye. 

The  after-treatment  in  these  cases  of  capsular  cata-  AfWr- 
ract,  consists  in  keeping  the  pupil  as  fully  dilated  as  *"•*«"»*. 
possible,  and  the  eye  at  rest  by  means  of  a  light  pad 
and    bandage ;    it  is  also  advisable  to  confane  the 
patient  to  a  dark  room,  until  all  signs  of  irritation 
nave  passed  away  from  the  eye. 

Traumatic  Cataract,  whether  arising  from  an  ac-  TmAUMAtio 
cident,  or  following  an  operation  involving  the  lens,  Caiaeact. 
will    generally  vary  according  to    the    size  of   the 
opening   made  in  the  capsule,  and  the  age  of  the 
patient. 

If  only  a  small  opening  is  made  in  the  capsule  of 
the  lens,  a  portion  of  its  cortical  substance  may  pro- 
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lapse  thro'igh  the  wonnd,  undergo  tattj  d«genei«tioB, 
J  and  liecomi:  abwjrbed ;  the  eilgee  of  tUe  woand  id  tha 
c&psule  tlirn  full  together  and  anite,  nud  a  Bmall 
cicatrix  alone  remains  to  mark  the  site  of  the  nri^pnal 
injnry. 

If  the  opening  ia  more  extensive,  the  aqaeonB  findt 
it«  waj  between  the  caipsole  and  the  cortical  aub- 
Btonce,  and  produces  opacity  of  the  latter.  Unlen 
the  leDS  ie  injured  the  opoeitj  may  be  aaperficial; 
neoplaBine  may  form  round  the  edges  of  the  wound 
in  tlie  capsule,  nhich  may  close,  and  the  epithelial 
cellx  remaining  iiitact,  much  of  the  original  trona- 
parency  of  the  lens  may  retnra. 

Luxtlj,  if  the  capsule  be  eitensiTely  lacerat^a),  and 
the  oqucoua  boa  free  acceea  to  the  lens,  dtigeiieratiTe 
chaoges  make  riipid  progreos  in  the  lenticular  matter, 
which  U  noon  rendered  opaque  throughout  its  whole 
extj^nt.  During  these  chauKes  the  lens  bieicomes 
i  Bwullcn,  and  by  the  pressure  it  exerts  on  the  irie,  maj 
Bet  up  CDUsiderable  irritation  in  the  part,  very  prubably 
leading  to  irido-cboroiditiB,  and  by  aympathetic  actipa 
too  often  involving  the  other  eye.     xn  other  cases,  the 

Sreiisure  of  the  swollen  lena  on  the  parts  around  in- 
ncea  much  congestion  of  the  choroid,  and  may  lead 
to  glaucomatous  changes  in  the  eye.  liie  rislc  of  com- 
plications of  this  kind  is  much  increased,  if  any  portion 
of  the  lens  full  forwards  into  the  anterior  cnamber; 
for  by  coming  in  contact  with  the  anterior  snrface  of 
the  ins,  it  greatly  increases  the  irritation  going  on  in 

It  %  nojncanB  always  hapnenn  that  traumatic  cata- 
racts are  the  result  of  incised  wounds  of  the  capsule ; 
sometimes  the  capsule  is  ruptured  from  a  blow  on  the 
eye,  usually  near  some  part  of  ite  circumferepce,  and 
the  atpieous,  finding  its  way  into  the  lens,  causing  a 
traumatic  cataract. 

A  miittakc  can  hardly  be  made  in  diagnosing  tmn- 
matic  cataract :  the  patJent's  sight  has  probab^  been 
perfect  up  to  the  time  of  receiving  a  blow  or  iujiiiy  on 
the  eye,  and  on  examining  it  wo  Gnd  that  the  lens  is 
opaque.  It  is  impossiLile,  however,  to  predict  the 
uatnrc  and  extent  of  the  complicatitins  which  may 
occur  in  the  choroid  or  retina,  especially  in  instances 
of  traumatic  cataract  following  blows. 

Foreign  bodies,  in  lome  few  instances,  hare  been 
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known  to  pass  into  the  substonoe  of  the  lens,  and  Poretgn 
without  exciting  anv  very  great  irritation,  have  in-  ^I^iJJJl^ 
duced  partial  fatty  ae^eneration  and  softening  of  the 
lenticular  matter,  and  then  fallen  forwards  into  the 
anterior  chamber.  In  cases  of  this  kind  it  may  not 
be  possible  to  see  the  foreign  body  in  the  first  instance, 
on  account  of  the  opacity  of  the  lens-substance  around 
it.  Bat  instances  of  this  description  are  very  rare: 
far  more  commonly  a  foreign  body  in  the  lens  gives 
rise  to  a  traumatic  cataract,  and  usually  to  intense 
inflammation  of  the  iris  and  deeper  structures  of  the 
eye,  which,  unless  relieved,  may  terminate  in  abscess 
of  the  ^lobe,  and  very  probably  in  sympathetic  irido- 
choroiditis  in  the  souna  eye. 

Treatment. — If  but  a  small  opening  has  been  made  TnaiwutU, 
through  the  capsule,  it  will  only  be  necessary  to  dilate 
the  pupil,  and  keep  the  eye  at  rest  with  a  pad  and  Atropine 
bandage ;    the  parts  may  recover  themselves  in  the  •"^  *••*• 
course  of  time,  a  minute  cicatrix  alone  remaining  to 
indicate  the  seat  of  the  injury  in  the  capsule. 

If  the  damage  done  to  the  eye  has  be^n  more  severe, 
for  the  first  few  days  perhaps  after  the  accident,  the 
anterior  chamber  will  be  found  full  of  blood;  and 
when  this  has  become  absorbed,  the  lens  will  be  found 
opaque ;  but  as  I  have  before  remarked,  we  shall  then 
be  unable  to  ascertain  the  nature  of  any  complications 
which  may  have  occurred  behind  the  opaque  lens.  In 
these  cases  atropine  must  be  applied  to  the  eye,  and 
the  parts  kept  perfectly  at  rest  for  a  few  days. 

If  inflammatory  symptoms  set  in,  or  have  occurred  In  oMe  of 
before  we  see  the  patient,  it  is  well  to  administer  chlo-  |n**«"a»- 
reform,  and  having  first  performed  an  iridectomy,  to  JSolea!!* 
extract  the  lens  by  the  scoop  operation  at  once.     This 
proceeding  will  have  to  be  adopted  •sooner  or  later,  and 
in  the  meantime  we  run  the  risk  of  sympathetic  irri-  DeUy 
tation  being  established  in  the  sound  eye,  if  we  allow  l>M*«ioa«. 
the  injured  lens  to  remain  in  situ,    I  am  aware  that 
in  time  the  irritation  caused  by  a  traumatic  cataract 
may  subside,  especially  if  the  pupil  dilates-  under  the 
influence  of  atropine ;  but  even  m  spite  of  this  I  am 
convinced  that  in  the  long  run,  and  in  the  majority  of 
cases,  it  is  better  to  remove  the  opaque  lens  as  soon  as 
possible  ;  and  doubtless  an  iridectomy  is  a  most  useful 
and  necessary  proceeding  in  this  class  of  cases. 

It  may  happen  after  an  injury  to  the  eye,  par- 


538  DISEASES  OF   THE   LEHS. 

ticiilarlj  umonc;  patients  anfiering  from  ezcesajr 
myopin,  dependent  upon  posterior  stapbrloma,  tha 
(lEtnchment  of  tlio  cnoroid  occurs,  and  that  in  con 
seqtience  opacity  of  the  lenH'giBduallv'  enperrenes 
bnt  in  caeeH  of  tbis  deacription  wc  ehall  h&ve  none  o 
the  urgent  nymptoms  of  irido-cboroiditie  prranit 
wbich  mark  canca  of  traumatic  cataract  where  laco 
ration  oF  the  capente  has  talien  place;  moreover,  tbi 
opB4^ity  cotneH  on  compariitively  elowty. 

The  removal  of  the  lens  by  linear  extraction  in  catei 
of  traumatic  cataract  requires  no  particular  descrip- 
tion, tbe  cataract  being  extracted  itu mediately  aftei 
the  iria  haa  been  excised.  Provided  the  cornea  hai 
not  been  lacerated,  nor  a  prolapee  of  tbe  iris  taken 
place,  complicating  tbe  ca^o,  wc  may  operate  moat 
advantageonHly  through  the  npper  aection  of  the 
cornea,  removing  the  superior  one-fourth  of  the  iria. 
But  if  a  prolapse  of  the  iria  eiistii,  and  the  injury  is  a 
recent  one,  tbe  protrusion  not  having  become  fixed  to 
tbe  edges  of  the  lacerated  cornea,  it  is  well  to  excise  a 
portion  of  the  iris,  including  the  prolapse ;  by  so  doing, 
ne  not  unl^  secure  tbe  advantages  i^f  tbe  iridectomy  m 
the  extraction  of  tbe  lens,  but  also  ndopt  tlie  best  metuia 
for  curing  tlie  prolapse.  For  instance,  suppose  that  a 
wound  has  been  made  through  tbe  outer  part  of  the 
cornea,  and  the  iris  drawn  into  it,  and  that  the  capsule 
having  been  ruptured,  a  traumatic  cataract  exists  with 
symptoms  of  intense  irido-choroiditis,  I  ebonld,  if  ibe 
case  were  a  recent  one  (having  put  the  patient  under 
the  influence  of  chloroform)  openthe  sclerotic,  and  after 
removing  the  outer  fourth  oi  the  iris,  proceed  at  onc4 
to  extract  the  lens.  We  nmst  expect  in  a  case  of  this 
Ifind  to  lose  a  considerable  part  of  tbe  vitreous ;  bnt 
this  is  of  little  consequence,  as  we  may  not  only  save 
the  injured  eye,  but  prevent  the  other  one  from  being 
affected  by  sympathetic  irritation. 

Palliative  measnreB,  snch  as  rest,  leeches,  atropine, 
soothing  application)!,  and  so  on,  are  recomtuendcd  by 
some  surgeons  in  these  oases,  before  resorting  tc  tie 
treatment  above  indicated;  but  1  have  seen  so  mncb 
barm  result  from  waiting,  and  such  admirable  results 
ensno  from  the  operative  trenttnent,  that  I  can  safely 
recommend  the  lalfer  plan,  and  invariably  practise  it 
njyaelf. 

In  some  cases  the  lens  is  Dot  only  rendered  opaqne 
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from  the  effects  of  a  blow  on  tlie  eye,  but  also  partly 
dislocated,  irido-choroiditis  also  eiistiiiff.    Under  these 
circumstances  we  must  be  very  careful  in  operating :  ifanape- 
the  lens  will  easily  slip  from  the  scoop,  and  fall  back  3Jg"{JJ^ 
into  the  vitreous  chamber.     To  prevent  this  accident,  lens. 
it  is  well  first  to  dilate  the  pupil  as  fully  as  possible, 
then  pass  a  needle  through  the  cornea,  and  by  means 
of  a  gentle  drilling  motion  lacerate  the  capsnle  ;  some 
of  the  soft  lenticular  matter  escapes,  and  the  vitreous 
thrusts  the  lens  forwards  against  the  cornea,  and  we 
may  then  with  safety  proceed  to  the  iridectomy  and 
removal  of  the  lens,  the  scoop  passing  behind  it  with- 
out difficulty. 

Dislocation  of  the  Lens. — Dislocation  of  the  lens  Disloca- 
may  be  either  complete  or  partial ;  in  the  former,  the  ^^-^l^^ 
lens  is  forced  out  of  the  eye  through  a  wonnd  in  the 
sclerotic  or  cornea,  but  in  partial  dislocation  the 
crystalline  remains  attached  to  some  portion  of  the 
suspensory  ligament,  and  may  fall  forwards,  back- 
wards, or  to  either  side  of  its  normal  position  in  the 
eye. 

1.  Complete  dislocation  of  the  lens  is  most  com-  l.  Oom- 
monlv  caused  by  a  sharp  blow,  such,  for  instance,  as  jjj^n  ****** 
would  be  given  by  a  raqnet-ball,  or  some  such  small 
and  hard  body.  The  sclerotic  is  usually  ruptured  at 
its  inner  and  upper  part,  immediately  beyond  the 
margin  of  the  cornea,  and  the  lens  escaping  through  a 
rent  in  this  situation  may  be  lodged  beneath  the  con- 
junctiva. An  injury  causing  such  a  considerable  lesion 
of  the  eye  as  this,  is  always  complicated  with  more  or 
less  damage  to  the  iris,  which  is  asually  torn  from  its 
attachment,  to  a  greater  or  less  extent.  Immediately 
after  the  accident  the  anterior  chamber  is  filled  with 
blood,  and  extensive  ecchymosis  of  the  skin  and  con- 
junctiva occurs. 

On  examining  the  eye,  the  black  chasm  through  the  Rent  Men 
sclerotic  will  be  at  once  visible,  and  the  lens  may  in  •olwotio. 
generally  be  recognised  by  its  form  and  size  beneath  i^^,  i,^ 
the  conjunctiva.     It  soon  loses  its  transparency,  and  nwthcon. 
then  appears  as  an  opaque  mass  in  the  situation  above  i*"**^**^*- 
indicated.     In  other  cases  the  form  of  the  lens  is  lost 
by  compression  in  its  passage  through  the  rent  in  the 
sclerotic,  and  until  it  becomes  opaque,  we  may  be 
unable  to  distinguish  it  from  vitreous. 

M  M 
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Lafltly,  the  lens  may  be  driven  completely  thron^h 
the  sclerotic  and  conjunctiva,  and  fall  on  to  the  patient's 
cheek. 

Treatment. — If  the  dislocated  lens  is  still  to  be  seen 
beneath  the  conjunctiva,  it  is  well  to  slit  open  the 
mucous  membrane  and  remove  it.  Under  any  circum- 
stances the  rent  in  the  sclerotic  should  be  closed,  its 
edges  being  brouj^ht  together  with  one  or  more  fine 
silk  sutures  ;  the  eyelids  must  then  be  shut,  and  kept 
at  rest  until  the  irritation  excited  by  the  accident  has 
entirely  subsided. 

2.  Partial  Dislocaiion  of  the  Lens. — This  accident 
usually  occurs  from  a  blow  on  the  eye  or  forehead,  the 
lens  being  partially  torn  from  the  suspensory  ligament, 
and  displaced  either  upwards,  downwards,  or  to  either 
side ;  in  some  cases  it  is  thrown  forwards,  and  rests 
partially  or  completely  in  the  anterior  chamber.  Under 
these  various  circumstances,  the  patient's  sight  is  more 
or  less  impaired,  for  the  dislocated  lens  not  only  be- 
comes somewhat  hazy,  but  by  bobbing  about  behind 
the  pupil  interferes  considerably  with  the  perfection  of 
vision. 

It  does  not  always  happen  that  the  displacement  of 
the  lens  immediately  follows  the  receipt  of  an  injury; 
several  days  may  have  elapsed  since  the  accident,  when 
from  an  effort  of  coughing  or  sneezing,  the  already 
damaged  suspensory  ligament  is  ruptured,  and  the  lens 
dislocated. 

On  examining  the  eye,  provided  the  lens  has  not  been 
thrust  forward  into  the  anterior  chamber  (the  pupil 
having  been  dilated  with  atropine),  we  shall  observe 
the  lens  swinging  about  with  every  movement  of  the 
eye,  its  structure  being  slightly  opaque,  and  the  black 
chasm  of  the  vitreous  appearing  behmd  that  part  of  its 
circumference  which  has  been  detached  from  the  sus- 
pensory ligament.  The  iris,  from  the  loss  of  support 
afforded  it  by  the  lens,  is  tremulous. 

If  the  lens  has  been  dislocated  forwards,  it  may 
occupy  the  entire  pupil,  and  remaining  almost  trans- 
parent there  may  be  some  little  difficulty  in  detecting 
the  nature  of  the  injury.  The  "  light,  however,  being 
reflected  by  its  edges,  presents  a  prismatic  or  glistening 
circle  within  the  eye,  tne  iris  is  pressed  back,  rendering 
the  anterior  chamber  larger  than  natural,  and  the  pupU 
dilated  and  motionless/' 


DISLOCATION  Of  THE  LENS. 


531 


The  following  is  a  case  in  point  :•— 

W.  Matthews,  of  the  E.  I.  Bailway,  when  a  child  Ci«i. 
received  a  blow  on  the  forehead,  alter  which  hie 
eyes  became  affected.  In  the  left  eye  there  in  no 
lens,  and  the  eye  has  been  in  its  present  state  from 
the  time  of  the  uccident :  the  lens  has  probably 
been  absorbed.  The  right  eye  waa  healthy  bo  within 
the  last  month,  when  he  managed  to  strike  it  against  a 
doorpost,  and  immediately  afterwards  his  si^ht  l>ecame 
much  impaired.  OnhiscoDungtome,  Ifouad  the  right 
lens  dislocated  forwards  and  distending  the  pupil )  it 
was  perfectly  transparent,  and  as  the  man  saw  very 
well  with  the  eye,  I  did  not  consider  it  necessary  to 
remove  the  lens. 

I  saw  this  patient  Bgaia  two  months  after  the  acci- 
dent :  the  lens  was  stiU  in  the  same  position,  and  quite 
transparent ;  but  as  it  was  evidently  exciting  irritation 
in  the  iris  and  choroid,  I  punctured  it  with  a  needle, 
and  it  speedily  became  opaque,  and  was  then  removed 
from  the  eye  by  linear  eittra«rtion. 


CHAPTER  XIV. 

PARALYSIS  OF  THE  MUSCLES  OF  THE  EYE — 
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Pbkliminakt  Considerations. — It  will  be  advisable, 
before  entering  on  the  subject  of  this  chapter,  to  make 
a  few  preliminary  remarks  on  the  innervation  and 
action  of  the  muscles  of  the  eje,  and  to  explain  the 
mechanism  of  diplopia  or  double  vision,  that  we  may 
the  better  appreciate  the  symptoms  complained  of  by 
patients  suiioring  from  paralysis  of  one  or  more  of  the 
muscles  of  the  eye. 

InneiTation  and  Action  of  the  Muscles. — ^The  third 
pair  of  nerves  divides  into  two  branches  in  the  orbit, 
the  upper  one  supplies  the  levator  palpebral  and  supe- 
rior rectus,  and  the  lower  branch  sends  nerves  to  the 
rectus  intemus,  rectus  inferior,  obliquns  inferior,  and 
the  sphincter  pupilla). 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  the  external  rectus. 

1st.  The  cornea  is  inverted  and  everted  in  the  hori- 
zontal meridian  plane,  by  the  action  of  the  internal 
and  external  recti  respectively. 

2nd.  The  cornea  is  airectod  upwards  by  the  combined 
action  of  the  superior  rectus  and  the  inferior  oblique. 

3rd.  The  eye  la  turned  downwards  by  the  combined 
action  of  the  inferior  rectus  and  superior  oblique. 

4th.  In  moving  the  eye  diagonally  upwards  and  in- 
wards, the  rectus  superior  acts  in  combination  with 
the  rectus  intemus,  being  further  controlled  by  the 
action  of  the  inferior  oblique. 

5th.  In  moving  the  eye  upwards  and  outwards,  the 
rectus  superior  acts  in  conjunction  with  the  rectus  ex- 
temus,  the  inferior  oblique  limiting  the  action  of  the 
rectus  superior. 
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6 til.  The  eye  in  tnmcd  inwards  and  downwards  by 
the  action  of  the  rectns  inferior  and  rectna  intemus, 
the  superior  obliqne  also  controlling  the  action  of  the 
rectus  inferior. 

7th.  The  movement  downwards  and  outwards  is 
accomplished  by  the  rectus  inferior  associated  with  the 
rectus  eitemus,  the  superior  oblique  controlling  the 
action  of  the  inferior  rectus. 

Diplopia, — In  order  to  insure  correct  vision  the  two  DiplopUu 
eyes  must  work  in  unison;  for  if  the  rays  of  light  do  Hannomyof 
not  fall  upon  exactly  corresponding  portions  of  the  twoMw 
two  retinae,  double  imp«&«d. 

vision  or  diplopia 
is  the  result. 
There  are  two 
forms  of  diplopia, 
the  direct  and 
the  crossed;  the 
former  may  be 
best  understood 
by  referring  to 
Fi^.  46.  The  left 
eye,  b,  in  this  case 
is  supposed  to  be 
inverted,  the  right 
eye,  a,  is  normal, 
and  directed  to- 
wards the  object 
c,  the  rays  from 
which  fall  on  the 
macula  lutea  at 
A ;  but  in  con- 
sequence of  the 
left  eye  being  in- 
verted, the  rays  from  c  will  fall  on  the  point  B,  in- 
ternal to  the  macula  lutea  d,  and  the  image  formed 
will  be  mentally  projected,  in  a  line  perpendicular 
to  this  spot,  in  tne  direction  of  £ ;  and  thus  two 
images  of  the  figure  c  will  be  visible,  one  in  its  real 
position,  aud  the  other  to  the  left  of  c  at  k.  The 
reverse  of  this  would,  of  course,  hold  good,  if  the  right 
eye  were  inverted ;  the  second  image  would  then  be  to 
the  right  instead  of  the  left  of  c. 

In  the  second  form  of  diplopia,  as  its  name  implies,  ccoMUkA. 
the  images  cross  one  another,  as  shown  in  Fig.  47  •  ^^"^^^^ 
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The  left  eye,  b,  is  sapposed  to  be  eyerted,  and  the 
right  eye  a,  is  in  its  normal  position,  the  rays  of  light 
from  the  Inminons  point  c  falling  upon  toe  macula 
Intea  at  a  ;  but  as  B  is  everted,  the  rays  from  c  do  not 

impinge  upon  its 
Fio.  47.  macola    Intea  at 

B,  bat  on  a  point 
external  to  it  at 
D,  and  are  pro- 
jected in  a  line 
perpendicular  to 
this  point  in  the 
direction  of  b,  so 
that  they  cross 
those  proceeding 
from  c  to  A,  and 
hence  the  crossed 
diplopia. 

I  may  here  re- 
mark, that  the 
conrse  of  the 
rays  c  i>  may  be 
changed  by  means 
of  a  prism,  as  at 
p,  by  which  they 
are  bent  towards 
the  base  of  the 
prism,  and  so  fall 
on  the  macula 
lutea  at  b  ;  in 
this  way  the  diplopia  will  be  corrected  ;  for  although 
the  eye  b  is  everted,  the  rays  from  c  are  directed 
upon  its  macula  lutea  by  means  of  the  prism  p,  and 
bmocular  vision  is  thus  restored. 

Prisms  of  this  kind  are  now  in  constant  nse,  not  only 
for  rectifying  slight  diplopia,  but  also  as  a  test  of  the 
presence  of  binocular  vision  in  cases  of  strabismus. 
It  is  most  important  that  we  should  be  accurately  in- 
formed on  this  point;  for,  unless  binocular  yision 
exists,  we  cannot  operate  for  the  cure  of  strabismus 
with  any  hoi>e  of  success.  It  does  not  follow,  that  be- 
cause a  patient  squints,  he  must  suffer  from  diplopia ; 
in  fact,  in  the  majority  of  cases  of  long-standing  stra- 
bismus, the  functions  of  the  whole  or  a  portion  of  the 
retina  in  the  affected  eye  are  destroyed  or  suppressed. 
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and  it  is  then  nseless  to  interfere,  nnleBS  for  appearance 
Bake. 

The  existence  of  binocular  vision  is  ascertained  in  principle 
this  way.    If  a  prism  be  held  with  its  base  inwards,  and  method 
before  either  eye,  rays  passing  through  it  will  be  de-  jj^**°* 
fracted  towards  its  base,  and  falling  on  the  retina,  will      °** 
form  an  image  internal  to  the  macula  lutea,  which 
being  projected,  as  in  Fig.  46,  in  the  direction  e,  direct 
diplopia  will  be  the  result.    But  the  other  eye  will  im- 
mediately and  unconsciously  endeavour  to  correct  this, 
and  by  an  involuntary  motion,  it  will  turn  inwards 
(become  inverted),  so  that  the  rays  of  Hght  from  the 
object  under  observation  may  fall  upon  a  corresponding 
portion  of  its  retina,  internal  to  the  macula  lutea,  and 
thus  correct  the  diplopia.     Consequently,  if  under  any 
circumstances  the  prism  has  this  effect,  we  may  be  sure 
that  binocular  vision  exists,  and  the  reverse,  if  no  such 
changes  are  induced. 

The  prism  test  is  very  useful  in  cases  of  assumed 
blindness,  for  as  Professor  Longmore  remarks,  if  a 
pri-sm  of  12^  or  so,  be  held  with  its  base  upwards  or 
downwards  before  the  eye  in  which  visual  power  is 
acknowledged  to  be  retained,  and  the  person  who  is 
subjected  to  the  test  on  being  asked  what  effect  it  has 
on  his  sight,  states  that  it  causes  double  vision,  the 
simulation  is  proved,  for  diplopia  could  only  result  by 
both  eyes  seeing.  If  the  base  of  the  prism  is  turned 
inwards,  and  the  other  eye  squints,  evidently  an  effort  is 
being  made  to  prevent  double  vision,  and  the  assertion 
of  blindness  in  the  squinting  eye  is  therefore  absurd. 

Prima ry  mid  8econdai-y  Angles  of  Squintijig. — In  Primarr 
the  diagnosis  of  cases  of  paralysis  of  the  muscles  of  •"^ 
the  eye,  as  distinguished  from  strabismus,  it  is  very  I!I2««  o7 
necessary  to  notice  if  the  secondary  angle  of  squinting  squintiog. 
is  greater  than  the  primary  angle ;  the  former  invari- 
ably forms  the  greater  angle  in  all  cases  of  paralysis. 
By  the  primary  angle  of  squinting,  we  mean  the  angle 
01  deviation  of  the  optic  axis  of  the  diseased  eye,  from 
an  object  upon  which  the  other  eye  is  fixed.    Upon 
covering  the  sound  eye,  the  other  makes  a  movement 
in  order  to  fix  its  optic  axis  on  the  object,  causing  the 
covered  eye  to  move  in  association  with  it ;  this  devia- 
tion of  the  sound  eye  is  called  the  secondary  an^le  of 
squinting,  and  will  be  found  greater  than  the  primary 
angle  through  which  the  weasened  eye  has  moved. 
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For  instance,  suppose  the  external  rectas  of  the  left 
eye  is  paralysed,  tne  patient  is  therefore  unable  to 
evert  this  eye ;  but  if  a  candle  be  held  in  front  of  hii 
face,  and  the  right  eye  closed,  on  moving  the  candle  to 
the  left  of  the  patient,  the  left  eye  makes  an  effort  to 
follow  it,  and  may  be  moved  perhaps  one  line  oatwarda; 
the  ri^ht  eye,  we  shall  find,  has  made  an  associated 
movement  inwards  of  two  lines.  In  this  case,  there- 
fore, the  secondary  angle  is  evidently  greater  than  the 
primary  one. 

»  Yon  (jiraefe  explains  this  phenomenon  as  follows. 

^^  The  nervous  apparatus  of  the  left  external  rectna 
being  defective,  it  requires  an  increased  effort  of  the 
will  to  evert  the  left  eye ;  but  this  increase  of  force 

*•  cannot  be  confined  to  one  eye,  it  is  equally  propagated 
to  the  sound  one  ;  and  as  the  healthy  muscle  respondt 
normally  to  the  increased  nerve  force,  the  right  eye  ia 
inverted  considerably  more  than  the  left  one  is  everted. 
As  a  consequence  of  the  want  of  action  in  the  ex- 
ternal rectus,  after  a  time,  secondary  changes  occar 
in  the  antagonistic  muscle,  leading  to  alterations  in  its 
contractile  power,  and  the  diplopia  becomes  compli- 
cated with  strabismus,  as  I  snail  more  fully  explain 
by-and-by. 

PARALYSIS. 

■II  Paralysis  op  the  External  Rectus. — Let  ns  sup- 
pose the  left  external  rectus  is  affected.  On  holding  a 
lighted  candle,  or  some  such  object,  at  a  distance  of  five 
feet  from  the  patient's  face,  we  find  both  eyes  are  fixed 
on  it,  and  it  is  only  when  the  candle  is  moved  to  the 
left  of  the  patient  that  the  want  of  action  in  the  muscle 
becomes  apparent;  the  optic  axes  then  no  longer  work 
in  unison,  and  diplopia  is  the  result,  ^fhis  is  particu* 
larlv  noticeable  if  the  candle  is  held  a  little  below  aa 
well  as  to  the  left  side.  On  closing  the  right  eye  the 
secondary  angle  of  squinting  will  be  found  greater  than 
the  primary  angle. 

of  The  diplopia  which  exists  in  a  case  of  this  kind  will 
be  readily  understood  by  reference  to  Fig.  46,  for  aa 
the  object  is  moved  to  the  left  of  the  patient,  the  raya 
of  light  must  fall  upon  a  part  of  the  retina  internal  to 
the  macula  lutea,  and  being  projected  forwards  the 
diplopia  will  be  direct,  in  order  to  overcome  thia  dip- 
lopia the  patient  ia  apt  habitually  to  turn  hia  head  to 
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the  left,  and  also  in  striking  at  an  object  is  likely  to 
hit  too  far  to  the  left,  especially  if  the  right  eye  is  closed 
and  the  blow  is  a  rapid  one.  In  the  form  of  paralysis 
we  are  now  considering,  the  action  of  the  muscles  of 
the  eye,  with  the  exception  of  the  rectus  externus.  may 
be  perfect. 

Paralysis  op  tuk  Third  Nerve  may  be  complete  or  PAtALThu 
partial ;  in  the  former  case,  all  the  mascles  supplied  by  ow  thiud 
this  nerve  are  paralysed,  and  in  the  latter,  one  or  more  ^**'^*' 
only  may  ))e  affected. 

Supposing  complete  paralysis  of  the  third  nerve  of 
the  left  eye  exists,  the  tirut  symptom  we  shall  notice 
will  be  loss  of  power  of  the  levator  palpebraj,  the  patient  ptout. 
being  unable  to  raise  his  upper  eyelid.    On  opening  the 
lids,  we  shall  find  that  our  patient  can  only  direct  the  Eye  can 
eye  outwards  ;  in  other  directions  it  is  unable  to  follow  only  more 
an  object  placed  before  it,  so  that  if  the  latter  be  held  o"'^"**** 
abr)ve,  below,  or  to  the  riglit  of  the  affected  eye,  dip-  Diplopia 
lopia  is  produced.     In  consequence  of  the  illusion  thus  and 
created  in  the  mind,  when  the  patient  attempts  to  walk  ▼«rtw>« 
across  a  room  to  reach  an  object  in  front  of  him,  he  is 
apt  to  stagger  much  as  a  drunken  man  would  do. 

In  some  cases  exoi)hthalmos  results  from  the  loss  of  Rxopthsi- 
power  in  the  recti  muscles,  and  their  inability  to  resist  moa. 
the  natural  tendency  of  the  elastic  contents  of  the 
orbit  to  thrust  the  eye  forwards.     The  pupil  acts  very 
slowly  under  the  stimulus  of  light,  and  is  more  or  less     **^  ^"**' 
dilated. 

In  instances  of  complete  paralysis  of  the  muscles 
supplied  by  the  third  pair,  we  have  only  to  bear  in 
mind  their  combined  action,  in  order  that  we  may 
understand  the  nature  of  the  diplopia  that  must  occur. 

Paralysis  of  the  Internal  Rkctus. — The  eye  can-  PABAL\>ia 
not  be  moved  inwards,  and  a  crossed  dijdopia  results  if  ow  Iktkb. 
an  object  is  held  to  the  right  of  the  patient  (supposing  S^cToa. 
the  left  eye  affected),  the  a(^uint  being  divergent.    The  oi^ernent 
diplopia  is  most  apparent  if  the  object  is  held  to  the  aquiut. 
right,  and  above  the  level  of  the  patient's  eye.     The 
secondary  angle  of  squinting  is  greater  than  the  primary 
angle,  and  the  patient  habitually  turns  his  head  towards 
the  right,  in  order  that  he  may  overcome  the  diplopia 
as  far  as  possible. 

The  double  images  are  parallel  and  eqnally  high ;  charactora 
except  in  the  diagonal  positions  to  the  right  and  up-  «f  th« 
wards,  and  to  the  right  and  downwards,  where  there  ib  <*'P*<>p**- 
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an  obliquity  and  a  difference  in  height — the  image  of 
the  left  eye,  on  looking  towards  the  right  and  upwards, 
being  inclined  to  the  right  and  lower — whilst  on  look- 
ing towards  the  right  and  downwards,  it  is  inclined 
obliquely  to  the  left  and  higher.* 

Paralysis  of  the  Rectus  Superior  (left  eye). — ^The 
movements  of  the  eye  before  the  horizontal  meridian 
plane  are  normal ;  but  if  an  object  is  moved  from 
below  upwards  above  this  level,  the  patient's  left  eye 
cannot  follow  it.  The  cornea  is  seen  to  be  directed 
forwards  and  slightly  outwards,  on  account  of  the 
action  of  the  inferior  oblique  mnscle  being  un- 
opposed. 

if  the  right  eye  is  covered,  and  an  object  is  held  above 
the  patient's  eyes,  the  paralysed  eye  being  directed  np- 
waras  as  far  as  the  paralysis  will  allow,  the  right 
cornea  is  turned  upwards  and  outwards  to  a  greater 
extent  than  the  left  one.  The  chances  are,  if  the 
patient  strikes  quickly  at  an  object,  that  he  will  hit 
too  high.  In  order  to  correct  the  diplopia  as  far  as 
possi))le,  he  carries  his  head  directed  back¥rard8  and 
upwards. 

If  the  object  be  held  above  the  horizontal  meridian 
plane  of  the  eye  there  will  be  diplopia,  and  one  image 
appear  above  the  other.  The  rays  of  light  under  these 
circumstances  fall  upon  the  inferior  part  of  the  retina 
of  the  affected  eye  below  the  macula  lutea,  and  the 
image  is  therefore  projected  above  that  of  the  other 
eye ;  but  in  consequence  of  the  slight  eversion  of  the 
cornea  which  takes  place  in  paralysis  of  the  superior 
rectus,  the  images  do  not  appear  precisely  one  above 
the  other,  the  false  im:ige  being  to  the  right  of  the  trne 
one  as  well  as  above  it ;  in  fact,  the  diplopia  is  crossed, 
in  consequence  of  the  divergence  of  the  optic  axes. 

Paralysis  of  the  Rectus  Inferioe. — ^llie  symptoms 
characteristic  of  this  affection  are  precisely  the  reverse 
of  those  above  enumerated  in  the  mstance  of  paralysis 
of  the  superior  rectus. 

Paralysis  of  the  Inferior  Oblique  very  rarely  if 
ever  occurs  without  some  of  the  other  muscles  of  the 
eye  being  involved. 

Paralysis  of  the  Superior  Oblique  (left  eye). — The 


•  "  Priuc'iples  and  Practice  of  Opbtbalmic  Medicine  and  Sur- 
gerj',"  by  T.  W.  Jones,  F.IIS. ;  8rd  edit,  p.  682. 
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patient  complains  that  objects  below  the  horizontal  or  mn 
meridian  of  the  eye  appear  as  if  double  and  unsteady ;  Svpkbioi 
this  fault  is  corrected  to  some  extent  by  the  head  being  ^"^'Q''"- 
thrown  forwards  and  to  the  right. 

On  examining  the  affected  eye  we  find  that  objects  DipiopU 
are  correctly  seen  above  the  horizontal  plane,  but  that  J"  looking 
below  it,  in  consequence  of  the  cornea  being  directed  *°^"* 
upwards  and  inwards,  while  the  right  eye  is  directed 
downwards,  the  false  image  will  be  below  and  to  the  Fake  image 
outer  side  of  the  real  one,  the  deviation  of  the  two  ^J*^  ^^e 
figures  being  greater  as  the  object  is  placed  further  leit; 
beneath  the  horizontal  plane.    The  secondary  angle 
of  squinting  is  greater  tnan  the  primary  angle.     It  is 
a  remarkable  fact,  that  in  this  form  of  paralysis  the 
false  image  appears  to  be  nearer  to  the  patient  than  it  »pp«»r" 
really  is.        ^*^  ne«c.r. 

I  nave  already  considered  the  circumstances  of 
paralysis  of  the  sphincter  pupillse  under  the  head  of 
mydriasis,  and  may  therefore  proceed  to  make  a  few 
remarks  on  the  causes,  prognosis,  and  treatment  of 
the  various  paralytic  affections  of  the  muscles  of  the 
eye. 

The  Causes  of  Paralysis  of  the  Muscles  of  the  Eije  may  CauM, 
be  divided  into  two  classes— 1st,  those  affecting  the 
nerve ;  and  2nd,  disease  involving  the  nervous  centre. 

1.  Among  the  first  of  these  causes  syphilis  hole's  a  i.  Intba 
prominent  place.    I  need  hardly  remark  that  the  nerve  °**^®»- 
may  be  affected  with  neuroma  of  a  syphilitic  origin  in  Sjpinaa. 
any  part  of  its  course ;  but  fatty  degeneration  of  the 
nerve  as  a  result  of  syphilis,  is  probably  a  more  fre- 
quent though  less  palpable  source  of  paralysis  of  the 
muscles  of  the  eye.     Lastly,  syphilitic  nodes  or  a 
thickening  of  the  sheath  of  the  nerve  may,  by  press- 
ing on  it.s  true  nervous  elements,  induce  paralysis.* 

Kheumatism,  again,  appears  to  be  a  common  source  Rheuma. 
of  paralytic  affection  of  the  muscles  of  the  eyeball.  *""*' 
The  attack  usually  comes  on  after  exposure  to  cold, 
and  is  generally  accompanied  with  violent  pain  in  the 
head  and  supra-orbital  region. 

Malarious  influences  have  evidently  a  direct  relation  Malaria, 
to  the  class  of  diseases  we  are  now  considering ;  hemi- 


•  Cases  of  Paralysis  of  the  Oculomotorius,  by  Professor  von 
Graefe :  Ophthalmic  HevieWy  vol.  i.  p.  216. 
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crania,  apparently  dependin^;^  upon  miasmatic  infla- 
ences,  being  occasionailj  followed  by  paralysis  of  the 
orbital  branch  of  the  third  nerve  of  the  corresponding 
side  of  the  head. 

EffuRions  of  blood  into  the  orbit,  or  tomonrs  in  this 
locality  may,  by  pressure  upon  the  nerve,  impair  its 
functions,  and  caase  paralysis  of  the  muscles  of  the 
eye.  Abscess  in  the  cellular  tissue,  or  disease  of  the 
bione^)  of  the  orbit  may  act  in  the  same  way.  Lastly, 
Mackenzie  has  drawn  attention  to  the  fact,  that  the 
third  nerve  raa^  be  injuriously  compressed  by  the  pos- 
terior artery  of  the  cerebrum,  and  the  superior  artery 
of  the  cerebellum,  should  these  vessels  happen  to  be 
much  congested,  the  nerve  passing  between  tnem  as  it 
emerges  from  the  brain. 

2.  Of  the  second  class  of  causes  which  produce 
paralysis  of  the  muscles  of  the  eye — viz.,  those  ori^- 
nating  in  the  nervous  centre,  we  may  reasonably 
expect  to  meet  with  symptoms  indicating  the  seat  of 
the  lesion,  and  in  all  probability  the  patient's  intel- 
lectual faculties  will  be  impaired,  or  paralysis  of  other 
parts  of  the  body  will  exist ;  but,  as  I  before  remarked 
when  speaking  of  ptosis,  the  consideration  of  these 
forms  of  disease  would  involve  us  in  that  most  difficnlt 
and  obscure  study — the  pathology  of  the  brain,  which 
certainly  does  not  fall  within  my  province. 
Diagnosia.  I  may  however  observe  that  the  diplopia  accom* 
panving  paralysis  of  the  third  pair,  and  depending 
on  lesions  of  the  brain,  has  a  marked  peculiarity,  in 
that "  the  double  images  in  these  cases  show  a  very 
great  disinclination  to  be  united.  Even  with  the 
most  carefnlly  selected  prism  it  is  found  difficult,  or 
even  impossible,  to  unite  them ;  and  even  if  we  have 
effected  this,  the  diplopia  generally  awakens  again,  as 
soon  as  a  very  slight  alteration  is  made  in  the  strength 
of  the  prism,  or  in  the  position  of  the  object.  If  we 
find  that  several  muscles,  which  are  supplied  by  difle- 
rent  nerves,  are  paralysed,  together  witb  one  or  more 
muscles  supplied  by  the  ocmomotorius,  particularly 
if  both  eyes  are  affected  (and  we  can  find  no  cause 
within  the  orbit),  we  may  suspect  some  cerebral  lesion. 
The  same  may  be  said  with  regard  to  a  succession  of 
paralyses  in  different  muscles.  If  several  of  the 
muscles,  famished  with  nerves  of  the  third  pair,  are 
successively  affected,  and  then  perhaps  the  trochlearia 


Diplopia 
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or  abdacens  also,  and  afler  this,  one  or  more  muBcles 
of  the  other  eye,  we  are  justified  in  thinking  of  a 
cerebral  cause."* 

The  Prognosis  in  cases  of  paralysis  dependent  upon  Pntgiwi* 
causes  situated  at  the  base  of  the  brain,  or  within  the  nnoertaiii 
brain  itself,  must  be  more  or  less  dubious,  but  will  |°^^ 
evidently  depend  very  much  nppn  the  nature  of  the 
cerebral  lesion ;  we  may  hope  for  amendment  in  the 
diplopia  if   the  cerebral    symptoms    disappear,  but 
hardly  otherwise. 

In  cases  of  jmralysis  of  the  nerve  depending  on  FaToorable 
syphilitic  or  rheumatic  influences,  we  majr  fairly  hope  JJ*J5^*J. 
that  with  proper  treatment  the  paralysis  will  gradually  ti«m. 
disappear.     The  same  remark  applies  to  instances  of 
paralysis  depending  on  malarious  influences. 

The  prognosis  to  be  given  in  cases  of  aff*ection8  of  Mnat  ▼•17 
the  muscles  of  the  eye,  caused  by  pressure  upon  the  Jf^,2JU^, 
nerve  from  effusion  of  blood,  or  from  morbid  growths 
within  the  orbit,  will  evidently  very  much  depend  upon 
the  possibility  of  the  removal  of  the  compressing  force. 
If  tnere  is  no  likelihood  of  this,  it  is  hardly  possible 
that  the  affection  of  the  muscles  of  the  eye  will  be 
overcome.  On  the  other  hand,  effused  blood,  or  even 
an  abscess,  may  be  got  rid  of,  and  if  so,  we  may  fairly 
hope  for  a  favourable  result  as  regards  the  muscular 
apparatus  of  the  eye. 

Treatment. — In  instances  of  paralytic  affections  of  Trtafmeni. 
the  muscles  of  the  eye  depending  upon  syphilitic  or 
rheumatic  influences,  we  snail  have  to  enforce  a  plan 
of  treatment  such  as  I  have  before  recommendea  in 
cases  of  the  kind.     The  tendency  of  these  paralytic  Tendency 
affections  is  to  recovery,  especially  if  nature  is  judi-  *o  reooierj. 
ciously  assisted  in  her  efforts  to  cure. 

In  the  case  of  paralysis  depending  on  causes 
situated  within  the  orbit,  should  this  be  an  effusion  of 
blood,  it  is  well  to  allow  it  to  become  absorbed ; 
abscesses  should  be  opened  as  soon  as  possible,  but  I  Op«n  ■& 
would  refer  to  Chapter  III.,  on  diseases  of  the  orbit,  •*"»«". 
for  an  account  of  the  treatment  to  be  followed  in 
these  affections. 

I  before   remarked  that  prisms  are  employed  in 


*  Mr.  Wells  on  Paralysis  of  the  Muscles  of  the  Eye :  Oph' 
thalmic  Hospital  Reports^  p.  29,  July,  1860. 
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ExercMing    somo  cases  of  diplopia  with  advantage.     Supposing 
yf«»^  tho  diplopia  has  to  some  extent  been  overcome  either 

prSms.  ^  ^y  ^^®  eiiorts  of  nature  or  medical  treatment,  and  if 
no  contraction  of  the  opposing  muscle  has  taken 
place,  we  may  hope  by  the  use  of  prisms  to  strengthen 
the  paralysed  muscle,  giving  it  gentle  exercise  in  the 
following  way  for  some  three  or  four  hours  every  day. 
I  have  already  explained  the  action  of  the  prism 
(Fig.  47) :  light  being  defracted  by  it  towards  its  base, 
we  may  in  this  way  beud  the  rays  of  light  into  such  a 
position,  that  they  will  fall  upon  the  retina  neiir  the 
macula  lutea  of  tne  diseased  eye.  In  consequence  of 
the  great  confusion  of  vision  which  is  thus  caused  (the 
rays  of  light  falling  on  the  yellow  spot  in  the  sound 
eye,  and  very  near  it  in  the  weak  one),  the  paralysed 
muscle  contracts,  in  order  that  it  may  correct  the 
diplopia,  by  turning  the  axis  of  the  diseased  eye  so 
that  the  two  images  may  coincide ;  and  by  the  daily 
exercise  of  this  contraction,  it  gradually  gains  strength, 
and  in  time  may  work  without  the  prism.*  Glasses  of 
this  kind  are  especially  useful  durmg  the  progress  of 
recovery  from  palsy  of  the  sixth,  or  partial  paralysis 
of  the  third  nerve,  in  which  the  internal  rectus  is  the 
only  muscle,  or  the  one  principally  affected. 

Supposing  the  external  rectus  to  be  paralysed,  the 
base  of  the  prism  should  be  directed  towards  the  temple, 
so  as  to  detract  the  rays  of  light  on  a  spot  internal  to 
the  macula  lutea ;  the  external  rectus,  to  correct  the 
diplopia  thus  caused,  would  contract  and  slightly  evert 
the  eye,  and  being  gently  exercised  in  this  ^vay,  day  by 
day,  would  gain  strength,  and  perhaps  ultimately  re- 
cover its  former  power.  In  cases  of  paralysis  of  the 
other  muscles  of  the  eye,  the  base  of  tne  prism  should 
be  placed  in  such  a  position  as  to  call  the  affected 
muscle  into  play,  upon  precisely  the  same  principle  as 
above  explained. 
Blectrioitf.  Faradization  is  often  most  useful  in  cases  of  para- 
lysis of  the  muscles  of  the  eye,  one  pole  being  applied 
over  the  closed  lid,  and  the  other  behmd  the  correspond- 
ing ear.  The  remarks  I  have  already  made  upon  this 
method  of  treatment,  when  discussing  the  subject  of 
paralysis  of  the  orbicularis  and  levator  palpebne,  are 
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*  K  Moyor  on  Treatmenc  of  Strabismus  by  Prisms :  Brii.  and 
For.  Med.-CMr.  fiev.^  voL  xxxlv.  p.  892. 
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applicable  to  instances  of  paralysis  of  the  muscles  of 
the  eye. 

Operation  of  Tenotomy, — We  have  another  means  at 
our  command  for  overcoming  the  diplopia  produced  by 
paralysis  of  the  muscles  of  tne  eye,  particularly  if  the 
antagonistic  muscle  is  not  affected  by  secondary 
changes ;  it  consists  in  the  operation  of  tenotomy,  Tenotomy, 
modified  according  to  the  circumstances  of  the  case. 

Let  us  again  suppose  that  the  external  rectus  of  the 
left  eye  is  paralysed,  and  that  other  means  have  failed 
to  cure  the  disease  ;  we  may  then  divide  the  internal 
rectus,  and  fix  its  attachment  to  the  sclerotic  further 
backwards  than  its  normal  position.     By  this  means  Opposine 
we  weaken  the  action  of  the  internal  rectus,  so  that  in  JJjJJ^ 
all  probability  the   external   rectus  may   be   able   to  backwards, 
neutralize  it,  and  thus  overcome  the  diplopia. 

This  operation,  however,  would  only  answer  if  the 
power  of  the  external  rectus  were  but  slightly  dimi- 
nished ;  if  much  enfeebled,  Von  Graefe  proposed  that  JJ*^**^/**** 
in  a43dition  to  tenotomy  of  the  internal  rectus,  we  t^mixL 
should  divide  the  external  rectus,  and  fix  its  attachment 
to  the  sclerotic  close  to  the  cornea.  In  this  way,  by 
increasinp^  its  power  over  the  eyeball,  and  at  the  same 
time  diminishing  that  of  the  internal  rectus,  we  should 
correct  the  diplopia. 

One  of  the  drawbacks  to  this  operation  is,  that  the 
paralysed  muscle,  after  long  disuse,  often  undergoes 
fatty  degeneration,  and  it  is  then  of  little  use  en- 
deavouring to  force  it  to  increased  action  by  an  opera- 
tion such  as  I  have  above  indicated.  But  if  the  muscle 
has  undergone  fatty  degeneration  it  is  most  probable 
that  the  internal  rectus  will  have  inverted  the  eye,  so 
that  we  shall  have  a  case  of  diplopia  plus  strabismus 
to  deal  with  ;  we  may  nevertheless,  if  electricity  com- 
bined with  the  prolonged  employment  of  the  iodide  of 
potassium,  has  failed  to  restore  power  to  the  ex- 
ternal rectus,  endeavour  to  overcome  this  condition 
by  an  op>eration ;  the  result,  however,  of  any  such  pro- 
ceeding is  very  doubtful,  because,  however  much  we 
may  shorten  the  paralysed  muscle,  we  cannot  restore 
its  functions  by  tnis  means. 

Should  we  tnink  it  advisable  to  operate,  the  internal 
rectus  must  be  divided  as  described  in  cases  of  strabis- 
mus, but  the  subconjunctival  cellular  tissue  should  be 
disturbed  as  little  as  possible,  so  that  the  divided  end 
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of  the  muscle  may  not  retract  very  far  back,  and  then 
fonn  its  new  attachment  to  the  sclerotic ;  in  fact  we  do 
not  require  to  weaken  the  power  of  the  internal  rectus 
too  much.  Having  completed  the  tenotomy  of  the 
internal  rectus,  wc  may  proceed  to  shorten  the  para- 
lysed muscle;  the  opening  in  the  conjunctiva  will 
nave  to  be  rather  more  extensive  than  in  an  ordinary 
case  of  strabismus ;  it  is  better  in  fact  to  expose  the 
tendon  of  the  external  rectus,  and  insert  a  strabismui? 
hook  beneath  it ;  a  curved  nc«Hlle  with  a  silk  thread  is 
passed  through  the  tendon  close  to  it«  insertion  into 
the  sclerotic,  the  suture  is  then  to  be  tied.  The  muHcle 
is  subsequently  to  l>e  tut  through  nl.K)ut  three-fourths 
of  a  line  from  the  suture,  towards  the  angle  of  the  eye, 
and  another  suture  is  to  be  passed  through  the  re- 
tracted  end  of  the  muscle :  the  two  sutures  are  to  be 
tied  together,  and  in  this  way  the  muscle  is  shortened. 
In  fact  all  we  have  to  do  is  to  cut  a  small  piece  out 
of  the  tendon  of  the  rectus  and  bring  the  divided  ende 
of  the  muscle  into  apposition,  so  that  they  will  nnit«, 
and  thus  shorten  the  muscle  to  the  extent  of  the  piece 
we  have  cut  out  of  it.  When  writing  the  last  edition 
of  this  work  I  had  operated  on  several  cases  of  this 
kind,  and  was  disposed  to  think  well  of  the  proceeding, 
but  subsequent  experience  has  convinced  me,  that  in 
my  hands,  the  above  described  proceeding  should 
seldom  if  ever  be  resorted  to  with  tne  view  oi  improv- 
ing the  sight  in  cases  of  external  strabismns  depending 
on  paralysis  of  the  internal  muscle,  but  it  may  be 
nseml  to  overcome  the  unsightly  appearance  ol  an 
eye  affected  with  an  external  squint. 

STRABISMUS. 

8tbib».  Definition. — Formerly  all  cases  in  which  there  was 

uvH.  a  want  of  correspondence  between  the  optic  axes  of  the 

two  eyes  were  classed  as  Strabismus,  however  different 
the  character  and  cause  of  the  disorder ;  now,  however, 
that  we  have  learnt  to  discriminate  the  various  para- 
lytic affections  of  the  eye,  we  may  restrict  the  term 
strabismus  to  those  cases  in  which  there  is  inability  to 
bring  both  visual  lines  to  bear  simultaneously  upon  the 
same  point,  depending  on  some  change  in  the  muscles 
themselves  ana  not  in  their  nervous  supply. 
TheTQ\B,\i»i[i^x^^Q!t^«^^3iBj:ked  difference  between  cases 
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of  strabismus  and  of  paralysis.    In  the  latter  the  move-  Difforenee 
ment  of  one  or  more  of  the  mnscles  is  impaired  from  a  between  it 
faulty  state  of  its  innervation,  bnt  in  strabismus  the  tyii.^'** 
muscles  are  in  working  order,  so  that  the  eye  can 
move  in  aU  directions,  the  degree  of  tension  of  the 
affected  muscle  being  alone  at  fault;   the  muscle  is 
practically  shortened,  and  the  axis  of  the  squinting  eye 
IS  never  in  its  proper  place. 

But,  as  I  have  before  remarked,  after  lonff-continued  panljiif 
paralysis  of  one  of  the  muscles  of  the  eye,  the  opposing  omuM- 
muscle,  though  healthy,  may  in  the  course  of  time  J^Jy^^, 
contract,  so  that  in  instances  of  this  description  we  have 
diplopia  complicated  with  strabismus.     On  the  other 
hand,  in  a  confirmed  squint,  the  opposing  muscle  from 
want  of  use  becomes  a^phied,  so  that  ultimately  the 
strabismus  again  becomes  complicated  with  paralysis 
in  the  opposing  muscle. 

A  strabismus  may  be  either  convergent,  divergent, 
sursumvergent,  or  deorsumvergent,  but  the  two  latter 
are  very  rare  forms  of  strabismus ;  an  internal  squint  is 
the  most  common. 

Strabismus  Convergens. — We  may  suppose  that  one  oosm- 
eye  only  is  affected.    If  an  object  be  held  before  the  oan 
patient  s  face,  and  he  is  directed  to  look  at  it,  the  SjJJjJ*"" 
working  eye  is  fixed  on  the  object,  but  the  sc[uinting  one 
is  instantly  inverted.    If  the  working  eye  is  closed,  the 
squinting  one  turns  slowly  outwards,  and  is  fixed  on 
the  object,  but  if  the  other  eye  is  opened  the  squinting 
one  again  rolls  inwards. 

I  have  before  explained  the  meaning  of  the  term 
secondary  angle  of  squinting,  and  laid  it  down  as  a  rule 
that  the  secondary  angle  is  always  greater  than  the 
primary  one  in  instances  of  paralysis ;  but  that  is  not  Trimarj 
the  case  in  strabismus,  for  if  the  working  eye  is  closed,  «ad  ee- 
it  will  be  inverted  to  exactly  the  same  extent  as  the  JJlS?^ 
squinting  eye  is  everted,  when  directed  towards  an  ob-  eqiuL 
ject  held  before  the  patient's  face. 

In  consequence  of  the  inability  of  the  two  eyes  to  fix 
their  optic  axes  on  the  same  object,  double  vision  exists; 
and  in  cases  of  internal  strabismus  the  diplopia  is  DiplopU 
direct,  the  image  observed  with  the  squinting  eye  oeing  *"•«*• 
projected  towards  the  corresponding  temple  (Fig.  46). 
^  The  double  vision  may  after  a  tune  disaj^ear,  the  Sjclit  of 
sight  in  the  sauinting  eye  becoming  suppressea ;  this  is  ^^  "^^ 
particnlarly  tne  case  if  the  strabismus  is  very  marked ; 
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the  rays  of  light  from  an  object  fall  on  the  outer  and 
less  sensitive  portions  of  the  retina,  and  the  impression 
is  therefore  ignored  b j  the  patient.  Whereas,  if  the 
squint  be  only  slight,  the  image  £el11s  upon  the  retina 
near  the  macula  lutea,  and  this  part  of  tne  retina  being 
very  sensitive  the  confusion  of  vision  becomes  very 
great  indeed. 

In  the  above  remarks  we  have  supposed  only  one  eye 
to  be  aflfccted,  but  this  is  by  no  means  always  the  case. 
The  squint  may  be  alternating,  and  appear  first  in  one 
eye  and  then  m  the  other,  so  that  ii  the  apparently 
working  eye  is  closed,  the  squinting  eye  assumes  ita 
normal  position ;  but  in  place  of  becoming  again  in- 
verted when  the  former  is  opened,  it  retains  its  natural 
Eosition,  and  the  other  eye  remains  inverted.  In  fieu^t, 
rst  one  and  then  the  other  squints ;  it  appears  to  be 
a  matter  of  indifference  to  the  patient  which  eye  he 
uses,  but  he  is  unable  to  concentrate  both  his  optic 
axes  simultaneously  on  the  same  object.  In  these 
cases  the  sight  of  both  eyes  is  usually  equaUy  good. 

Causes. — The  remote  causes  usually  assigned  «>r  stra- 
bismus are  very  numerous :  among  these  I  may  men- 
tion, convulsions,  worms,  exanthematous  diseases,  in- 
juries to  the  head,  and  the  habit  of  imitating  a  person 
affected  with  strabismus.  The  more  direct  and 
immediate  causes  of  strabismus  we  may  group  as 
follows: — I.    Impaired  vision  of  one  or  both  eyes. 

II.  Primary  affections  of  the  muscles  of  the  eye. 

III.  Anomalies  of  refraction  of  the  eye. 

I.  Impaired  vision  of  one  or  both  eyes.  If  the  sight 
of  one  eye  is  impaired  from  an  opacity  of  the  cornea, 
or  of  the  deeper  structures  of  the  eye,  the  patient  is 
likely  to  be  troubled  by  the  presence  of  tne  faulty 
image,  and  the  eye  involuntarily  squints,  in  order  that 
the  image  may  fall  upon  the  peripheral  and  less  sensi- 
tive part  of  tne  retina ;  in  time  uie  diseased  eye  may 
cease  to  recognise  the  impaired  image,  but  the  strabis- 
mus remains. 

II.  Primary  affections  of  the  muscles,  paralysis.  In 
speaking  of  diplopia  arising  from  paralysis  of  the 
muscles,  I  mentioned  that  the  opposing  muscle  to  the 
paralysed  one  might,  in  the  course  of  time,  become 
contracted,  inducing  strabismus. 

In  this  way  also  wounds,  or  injuries  of  one  of  the 
muscles  of  the  eye,  may,  by  impairing  ita  contractile 
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power,  prevent  its  effectually  resisting  the  opposing 
muscle,  and  a  strabismus  occurs  in  consequence.  We 
occasionally  notice  this  form  of  squint  following  an 
operation  for  the  cure  of  strabismus;  the  tenotomy 
having  been  carelessly  performed,  the  opposing  muscle 
is  unresisted,  and  contracting,  draws  the  eye  outwards 
or  inwards  as  the  case  may  be. 

III.  Anomalies  of  refraction  of  the  eye.  Of  these  Hjper- 
hypermetropia  is  by  far  the  most  common  cause  of  metropia. 
internal  strabismus,  the  defective  accommodation  of 
the  eye  being  partially  overcome  by  an  increased  con- 
vergence of  the  optic  axes  (see  Chapter  XV.).  At  first 
the  squint  is  periodic,  the  effort  by  which  the  internal 
rectus  is  called  upon  to  act  being  only  occasional,  when 
near  or  minute  oujects  are  under  observation ;  but  if 
the  defective  accommodation  is  not  overcome  by  the 
habitual  use  of  convex  glasses,  the  strabismus  is  almost 
certain  to  grow  permanent. 

Myopia  may,  though  rarely,  induce  an  internal  stra-  Myopia, 
bismus,  from  the  fact  of  the  internal  rectus  being  over- 
worked, in  the  constant  straining  efforts  at  convergence 
which  the  patient  makes  in  looking  at  objects  placed 
close  to  his  eye,  in  order  that  they  may  be  clearly  seen. 

Strabismus  Divergens. — An  external  squint  is  a  rare  DxyxBeKn 
affection  as  compared  with  the  number  oi  cases  of  in-  Sxii- 
ternal  strabismus  we  meet  with.     In  external  strabis-  ■"^'^s- 
mus  the  diplopia  is  crossed :  the  image,  falling  on  a  Diplopia 
part  of  the  retina  external  to  the  macma  lutea,  is  pro-  cK>«»ed. 
jected  inwards  (Fig.  47).    The  phenomena  of  external 
strabismus,  in  fact,  are  precisely  the  reverse  of  those  of 
an  internal  squint,  the  affected  eyo  being  everted,  and  Eye 
moving  from  without  inwards  when  an  object  is  held  •▼«rt«d. 
in  front  of  it,  and  the  sound  eye  is  closed.     The 
secondary  angle  of  squinting  is  equal  to  the  primary 
angle. 

Gauses, — Some  of  the  circumstances  already  men-  Cauiet. 
tioned  as  giving  rise  to  convergent  squint  may  also 
produce  divergence.  The  most  common  cause  of  ex- 
ternal strabismus  is  myopia.  I  have  above  remarked 
that  this  affection  of  the  accommodation  of  the  eve 
may  induce  an  internal  squint,  from  contraction  of  tne 
internal  recti  due  to  overwork ;  this,  however,  is  a  very 
rare  sequence  of  myopia ;  far  more  commonly  an  ex-  Mjopi*. 
ternal  strabismus  is  induced  by  the  insufficiency  of  the 
internal  recti  wiUi  which  it  is  associated. 

V  k2 
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Myopia  in  very  many  cases  depends  on  posterior 
•tapnyioma,  the  eyeball  being  elongated  from  before 
bacKward.  Under  these  circumstances  it  requires  a 
greater  effort  on  the  part  of  the  internal  recti  to  maii»> 
tain  the  necessary  convergence  of  the  optic  axes  for 
distinct  vision,  and  consequently  the  muscles  become 
fatigued :  the  macuke  latese  of  both  eyes  are  no  longer 
kept  steadily  fixed  on  the  object  under  observation, 
diplopia  results,  and  to  remedy  the  confusion  cme  eye 
flies  ontwards,  so  that  the  rays  may  fall  upon  the  least 
sensitive  parts  of  the  retina  (its  periphery)  and  the 
images  be  widely  separated ;  and  thus  in  the  course  of 
time  an  external  strabismus  occurs.  I  have  already 
explained,  when  discussing  the  subject  of  posterior 
staphyloma,  Dr.  Giraud-Teulon's  theory  regarding  the 
connexion  of  this  affection  with  insufficiency  of  the  in- 
ternal rectus ;  he  considers  that  the  muscular  defect  is 
the  cause  of  the  myopia  and  posterior  staphyloma, 
leading  also  to  external  strabismus,  rather  tnan  that 
^e  myopia  induces  the  divergent  squint. 

Wounds  of  the  internal  rectus  may  cause  an  external 
strabismus. 

Strabismus  sursumvergens  and  deorsumvergeru  are 
rare  forms  of  disease,  and  seldom  occur  unless  in  con- 
nexion with  paralysis. 

Prognosis. — Before  recommending  any  particular  line 
of  treatment  in  cases  of  strabismus,  we  must  ascertain 
if  the  patient  possesses  binocular  vision,  p.  535 :  if 
^8  is  not  the  case,  our  prognosis  should  be  guarded 
as  to  the  probability  of  a  cure  being  effected.  In  ninety 
per  cent,  of  the  oases  of  strabismus  operated  on  by  Yon 
uraefe,  binocalar  vision  was  absent :  but  of  tiiese  some 
fifty  per  cent,  recovered  it  to  a  greater  or  less  extent^ 
after  an  operation.  Not  only,  nowever,  is  binocular 
vision  often  wanting  in  these  cases  of  strabismus,  but 
in  time  the  patient's  vision  in  the  squinting  eye  becomes 
completely  destroyed.  It  is  consequently  always  ad- 
visable  to  operate  in  cases  of  strabismus  as  soon  as 
practicable,  so  as  to  anticipate  these  changes  in  ths 
visual  powers  of  the  sqointing  eye. 

Subsequently,  the  strabismus  having  existed  for 
some  time,  our  prognosis,  as  to  the  effects  of  an  opera- 
tion upon  the  visual  powers  of  the  affected  eye  will 
depend  upon  the  degree  of  impairment  of  vision.  If 
the  sigbt  18  pretty  goo4«  and  the  squinting  eye  can  be 
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steadily  fixed  on  an  object  in  front  of  it,  while  the 
working  eye  is  closed,  we  may  expect  mnch  benefit 
from  an  operation.    Bat  if  the  sight  is  already  mnch 
injared,  and  the  patient  cannot  nx.  the  squinting  eye  «nd  power 
on  an  object^  although  the  other  eye  is  closed,  we  can  jj^^ 
hope  to  gain  bat  very  slight  advantage  from   an  * 

operation. 

Treatment  of  Strabismus. — The  methods  which  have  Treatment, 
from  time  to  time  been  advocated  for  the  care  of  stra-' 
bismns  have  been  very  numerous,  but  for  all  practical 
purposes  we  may  confine  our  attention  to  tenotomy  of 
the  affected  muscle,  our  object  being  to  weaken  the 
power  of  the  muscle,  and  thus  overcome  the  strabis- 
mus. 

No  doubt  much  may  be  done,  and  must  be  done,  by  Olaaset. 
means  of  convex  glasses  in  the  case  of  hypermetropia, 
and  of  concave  ones  in  myopia,  to  overcome  the  abnor- 
malities in  the  refractive  media  which  induce  a  s(j[uiDt ; 
but  strabismus  having  been  once  acquired,  division  of  Tenotomy, 
the  muscle  which  causes  the  squint  is  the  treatment 
upon  which  we  must  rely. 

Children  are  frequently  brought  to  us,  in  which 
hypermetropia  and  a  fixed  internal  strabismus  exist ; 
parents  naturallv  object  to  an  operation,  and  tell  us  of 
mstances  in  which  so-and-so's  child  squinted  and 
recovered  without  an  operation :  our  course  in  such 
cases  is  clear,  we  can  only  advise  the  proper  and 
rational  mode  of  overcoming  the  defect,  which  is  by  an 
operation,  and  the  earlier  it  is  undertaken  the  better 
for  the  patient,  provided  the  squint  is  a  fixed  one. 
If  an  alternating  squint,  the  operation  may  be  post- 
poned. 

It  is  almost  always  necessary  to  divide  the  muscle  Often  ne- 
not  only  of  the  squinting,  but  of  the  working  eye  also,  JJIJ^^. 
even  in  cases  of  monolateral  strabismus,  because  the 
parallelism  of  the  eyes  is  affected  through  means  of  a 
common  motor  influence ;  but  if  the  internal  rectus  of 
only  one  eye  is  divided,  its  tendon  retracts  and  forms 
an  attachment  to  the  sclerotic  farther  back  than  that 
of  its  normal  position :  the  muscle  in  the  eje  which 
has  not  been  operated  on  is  therefore  anterior  to  the 
insertion  of  the  internal  rectus  of  the  other  eye,  and 
the  former  muscle  is  longer  (stronger),  and  has  an  ad- 
vantage over  the  divided  muscle  when  the  eves  are 
made  to  converge  on  a  near  point.    We  should  conae- 
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qaentlj  diyide  the  internal  r«ctiiH  in  both  eres,  lad  by 
patting  back  the  attachment  of  both  tuQBcleB  eqoallj, 
obtain  paraUeliHTn  of  the  ejeii  at  rest,  and  ajao  wha 
oonTergmg. 

The  rolations  of  the  t«DdoDB  of  the  recti  nmaclea  ta 


in  dividing  the  teadona  of  the  maecles  for  the  care  of 
etrabigmuB,  we  mnst  cut  through  them  at  thmr  in- 
sertion into  the  aclemtic,  bo  as  not  to  divide  their 
eoDnvxioas  with  the  capanle  of  Tenon  more  th&u  we 
can  help.  Further,  it  is  far  easier  to  increase  the 
effect  of  an  operation  by  Enbeequently  dividing  more 
of  the  tendon,  than  it  is  to  overcome  the  defect  pro- 
duced bj  a  too  free  tenotomy  in  the  first  instance. 

The  patient  having  been  placed  nnder  the  intluence 
of  ctloroform,  and  the  lids  8ej)anitfld  with  a  stop 
speculum  (the  internal  rectos  being  the  muscle  to  be 
divided),  an  asBistant  seizes  a  fold  of  tbe  conionctVva 
with  a  pair  of  forceps  and  everts  the  eyeball.  The 
Bnrgeon  then  nips  np  a  fold  of  the  conjunctiva  with  a 
pair  of  fine  forceps  at  a  line 
Fio.  48.  corresponding  with  the  lower 

border  of  the    moscla  to  be 
divided.    The  sciesors  should 
_^_  ^^  then  cut  through  the  fold  of 

~J  ''jtf-jttS^  i)  conjunctiva  below  the  for- 
V^^SIubv  0*^*P*  '^'S-  48),  dividing  all 
V.  i" JSjfflW^  Jt^  the  BtmctureB  right  down  to 
the  sclerotic.  It  is  very  im- 
portant to  expose  the  scle- 
rotic clearly.  The  an^eon 
then  takes  a  Cowell's  stra- 
'  biamns  hook,  and  placing  its  point  on  the  sclerotic, 
runs  it  a  little  downwards,  bo  as  to  get  below  the 
muscle,  and  then  well  backwards,  so  as  to  get  behind 
it ;  the  point  of  the  instmment  being  still  kept  on  the 
sclerotic,  is  then  moved  upwards  and  forwards,  so  that 
the  extremity  of  the  hook  protradee  nnder  the  con- 
junctiva above  the  upper  border  of  the  muscle.  The 
internal  rectus  is  now  to  be  put  on  the  stretch,  by 


drawing  the  hook  towards  the  outer  angle  of  the  eye, 
and  while  it  is  kept  tense  in  this  wav  the  paints  of  tb« 
scidsors  are  to  bo  introduced  into  the  wound  (Fig.  K' 
the  lovcc  blade  passing  beneath  the  tendon  of  \ 
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mnscle  in  coutiict  with  the  sclerotie,  and  the  upper 
blade  between  the  tendon  and  the  conjimctiva.    In 
this  way  the  tendon  of 
the  muscle  is  to  be  cut  Fw.  4S. 

throngh.     The    Btiabia. 
mue  hook  is  then  to  be 

Sasaed  upwards  and 
ownwarda  agBinst  the 
Bclerotic,  bo  aa  to  deter- 
miite  if  anj  of  the  lateral 
ofieeta  oF  the  muBcle 
have  been  left  im- 
divided !  if  80,  they  must 
:nt  through. 
after-treatment 
conxiata  in  keeping  the 
eye  at  rest  for  a  few 
dftya ;  a.  cold  compreas 
may  be  employed  for  the  first  twenty-fonr  honrs  after 
the  operation. 

As  Boon   aa   the   patient   has   recovered   from  the  Ti 
efiects  of  the  chloroform,  we  must  examine  the  eye  ?! 
o])erated  on,  in  order  that  we  may  ascertain  the  con-  ni 
dition  of  the  internal  rectua.    It  is  evident  that,  if  the 
operation  has  been  aaccessfully  performed,  the  patient 
will  still  have  Bome  power  of  inverting  the  eyes  tnroogh 
the   attachments   of  the   mnsclea  to  the  capaale  of 
Tenon,  so  that  both  eyea  wUl  converge  npon  an  object 

1.-13 gjj  ippjigg  JQ  front  ot  the  patient's  nose ;  but 

'e  closely  approximated  to  the  face,  should 
efficient  power  to  tarn  the  eyes  any  farther 


held 

not  have 
inwards. 

In  the 
of  the 


irse  of  three  or  fonr  days  the  divided  ends 

lea  reunite  with  the  sclerotic,  at  a  point 

eliBhtly  further  back  than  their  original  place  of  in- 
sertion, and  then  the  action  of  the  internal  recti 
becomes  more  powerful,  the  eyea  act  in  uniBOn,  and 
the  Bqnint  in  fact  is  cured. 

Should  it  he  necessary  to  divide  either  of  the  other 
recti  muscles  the  operation  may  be  performed  after  the 
method  above  described. 

We  not  on  frequently  meet  with  cases  of  strabismiis  in 
BTOwn-up  people,  in  which  the  sight  of  one  eye  is  very 
defective,  from  want  of  use.  In  oases  of  this  kind  the 
squinting  eye  should  be  exercised  in  reading  with  m 


ptntj 
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stiong  magnifier  for  three  or  four  hours,  the  worldng  eye 
being  closed.  Subsequent! j  we  may  divide  the  muscle 
of  the  squinting  eye  with  considerable  advantage,  but 
harmony  of  movement  can  rarely  be  obtaine<C  from 
want  of  sensational  guidance ;  and  we  should  conse- 
quently in  such  instances  only  operate  on  one  eye.  Of 
course  in  younger  oeople  the  sight  of  one  eye  may  be 
very  defective,  ana  under  these  circumstances  the 
above  rule  still  holds  good;  only  operate  on  the 
squinting  eye. 

In  cases  of  convergent  strabismus  depending  on 
paralysis  or  weakness  of  the  external  rectus  muscle, 
we  must  treat  the  case  upon  the  Drinciples  I  have 
already  described  (page  543)  of  dividing  the  internal 
rectus,  and  at  the  same  time  shortening  the  external 
muscle,  always  bearing  in  mind  the  fact  that  we  must 
subsequently  endeavour  to  give  tone  to  the  weakened 
(external)  muscle  by  means  of  a  well  and  long  con- 
tinued course  of  local  faradization. 

Divergent  strabismus,  as  I  have  before  explained,  is 
commonly  due  to  insufficiency  of  the  internal  rectus 
and  myopia;  it  may  be  produced  from  a  defective 
operation  for  the  cure  of^  a  convergent  squint.  In 
cases  where  the  vision  of  one  eye  is  very  defective  the 
eye  often  diverges :  under  these  circumstances,  for  the 
sake  of  appearances,  we  may  be  called  on  to  correct 
the  squint,  and  shorten  the  mtemal  rectus  by  means 
of  the  operation  already  described  (p.  543),  and  at 
the  same  time  the  external  rectus  should  be  divided 
subconjunctivally,  so  that  its  insertion  may  be  placed 
backwards.  In  fact  for  the  relief  of  all  cases  of  diver- 
cent  strabismus,  our  object  must  be  to  shorten  the 
mtemal  rectus  or  bring  its  point  of  insertion  into  the 
sclerotic  forwards,  while  we  lengthen  (so  as  to  lessen 
the  power)  of  the  external  mns<ue  by  dividing  it  and 
allowing  the  retracted  extremity  to  unite  to  the  scle- 
rotic behind  the  point  of  its  normal  insertion. 
Downward  Downward  8qui7it, — This  affection  of  the  cpre  is  of 
•qaint.  jj^j.^j    occurrence,  but    the  following    case  given  by 

Surgeon    Partridge,    of    Bombay,   is   a    remarkably 
good  illustration   not    only  of  the  symptoms,  but 
also  of  the  successful  treatment  of  a  case  of  the 
C—e.  kind :— Captain  E.,  aged  about  45,  came  under  my 

care  in   September,  1869,  complaining  of  defective 
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vuion  and  BtrabismaB.  On  eiamination,  I  foimd  that 
lie  only,  aa  a  rale,  used  the  rieht  eje,  aud  had 
acquired  a  habit  of  half-cloHing  the  lidB  of  the  left 
ejB,  to  avoid  confasion  of  iia^eB,  If  the  ri^ht  evo 
vas  covered,  he  could  Bee,  though  not  ctearlj,  with  toe 
left.  When  directed  to  look  at  an  object  distaut  abont 
twelve  inches,  with  both  eyes  open,  the  left  eye  tamed 
directlv  downwards,  or  downwards  and  very  slightly 
inwards.  The  right  eye  ^eing  covered,  the  left  inune-  Tatbc  tbs 
diately  came  into  position,  showing  a  primary  devio-  dcri^s, 
tion  of  about  two  lutes.  Tbe  right  eye  being  observed 
while  the  left  waa  coming  into  position,  tbe  secondary 
deviation  was  seen  to  be  eqnal  to  the  primary,  thus 
excluding  the  idea  of  any  paralysis  of  the  opposiog 
mnscle. 

Both  eyea  being  uncovered,  and  be  bdng  told  to 
look  with  the  left  eye  only,  the  right  eye  was  tamed 
somewhat  upwards. 

On  testing  bis  vision,  I  foond  that  with  the  right  Tertfau  tb* 

Se  he  could  read  No.  23  Snellen,  only  at  tea  feet,  and  om^Sio  or 
at  no  spherical  glass  correct«d  vision,  V^rl.  With  "■'"• 
the  left  eye  he  could  read  No.  20  only  at  five  feet, 
y=i ;  and  no  spherical  glass  corrected  vision.  By 
means  of  tbe  stenopaie  apparatus,  however,  I  found 
that  in  the  right  eye  be  had  "  simple  astigmatism," 
being  "  myopic"  in  the  vertical  meridian  (j^),  and 
"  emmetropic"  in  the  borisontal  meridian;  and  that  a 
concave  cylindrical  glass,  with  its  aris  horizontal, 
enabled  him  to  read  perfectly  at  20  feet.  In  the  left 
eye  he  had  mixed  "  astigmatism,"  being  myopic  ^  in 
a  direction  midway  between  the  vertical  and  horizontal 
meridians,  while  he  was  "hypermetropic"  J^inadirec- 
tion  at  right  angles  to  this.  A  combinatioa  of  two 
cylinjrioa!  glasses  (—50)  in  the  semi -horizontal  direc- 
tion, and  (  +  40)  in  the  semi-vertical  direction,  corrected 
vision  up  to  foarteen  feet — a  certain  amount  of  ambly- 
opia from  forty-five  years  of  disease  preventing  ma 
reading  fluently  at  twenty  feet. 

Takmg  into  consideration  that  there  was  no  para-  TrcatiiiFot 
lysis,  that  diplopia  coald  be  produced  by  a  prism,  that  ^ip'***''"- 
vision  could  be  corrected  by  suitable  glasses,  I  saw  no 
reason  why  an  operation  for  the  care  of  the  strabis- 
mus shonld  not  succeed,  ^though  it  had  existed  for 
forty-five  years  I    Accordingly,  I  placed  him  under 
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chloroform,  and  divided  the  inferior  rectns  bj  the 
■nbconjiinctival  operation.  There  were  no  latenl 
expansions  of  the  muscle,  and  the  eye  immediately 
righted  itself,  tnroing  at  first  a  little  outwards ;  this, 
however,  corrected  itself  after  the  first  day.  The  eye 
is  now  quite  straig^ht,  and  all  deformity  is  removed. 
When  I  last  saw  him,  he  had  not  received  his  astig- 
matic glasses,  bnt  I  have  no  donbt  that,  when  he  gete 
them,  ne  will  not  only  be  greatly  improved  in  appear- 
ance, bnt  will  enjoy  good  vision.* 


•  Medical  Times  and  Gazette^  voL  i  1871,  p.  24a. 


CHAPTEE  XY. 

DISORDERS  OF  REFRACTION  AND  ACCOMMODATION 

OF  THE  EYE. 

Myopia — Hypermetropia — Presbyopia — Aatigmatiem 
— Asthenopia :  motor,  and  accommodatory. 

It  is  remarkable  how  few  cases  of  impaired  vision,  Duorden 
due  to  anomalies  in  the  refraction  or  accommodation  of  refraj- 
of  the  eye,  are  met  with  among  the  lower  classes  in  S^^Jjoa*. 
India.     In  fact,  whole  races  of  people  appear  to  be  tion, 
actually  strangers  to  these  diseases.  For  instance,  some 
years  ago  I  was  among  the  Sonthals,  the  aborigines  of 
Bengal,  dwelling  in  the  Bajahmahal  hills,  and  I  took 
every  opportunity  of  examining  the  eyes  of  the  people 
I  was  brought  in  contact  with,  for  the  purpose  of  dis- 
covering if  myopia  and  such  like  diseases  existed  among 
them ;  but  I  never  yet  saw  a  young  Sonthal  whose  eyes  rarely  met 
were  not  emmetropic ;   the  same  remarks   apply  to  ^*^  »inong 
nearly  the  whole  of  the  lower  classes  in  Bengal,  with  ^^n, 
the  exception  of  those  living  in  Calcutta  and  other 
large  towns,  where  overwork,  sensual  indulgence,  and 
a  polluted  atmosphere  have  done  a  vast  de^  of  harm 
to  the  physical  as  well  as  the  moral  eyes  of  the  in- 
habitants* 

It  is  an  established  fact  that,  for  correct  vision, 
rays  of  light  which  enter  the  eye  from  every  point  of 
an  object  under  observation,  must  be  brought  to  a 
focus  upon  the  bacillar  layer  of  the  retina ;  it  follows,  Yootl  •d- 
therefore,  that  the  healthy  eye  possesses  an  inherent  j«>«tin«nt 
power  by  means  of  which  both  nnite  and  infinite  rays  ^Sam 
are  brought  to  a  focus  on  the  retina — that  is,  both 
divergent  and  parallel  rays  are  made  to  converge  to  a 
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point  on  its  bacillar  layer.*  It  is  to  the  anomalies 
which  occasionally  exist  in  the  homan  eye,  with  regard 
to  its  power  of  effecting  these  changes,  that  I  wonld 
now  draw  attention.  In  the  remarks  I  have  to  make 
on  this  subject  I  assume  that  the  ciliary  muscle  is  the 
active  acent  in  altering  the  curvature  oi  the  lens.  (See 

Sage  160  Beyond  the  integrit]^  of  the  ciliary  muscle, 
^e  eyes  require  for  perfect  Yision  the  faultless  aid  of 
the  recti  muscles,  so  that  the  posterior  poles  of  each 
retina  may  be  made  to  converge  accurately  on  a  given 
spot,  and  thus  produce  single  vision  by  the  use  of  two 
eyes.  In  an  emmetropic  eye  the  act  of  accommodation 
and  of  the  convergence  of  the  optic  axes  become 
habitually  associated,  so  that  it  is  difficult  to  exert 
either  of  them  separately.  Thus  in  looking  at  a  near 
object,  as  in  readmg,  the  ciliary  muscle  contracts  so  as 
to  increase  the  convexity  of  the  lens,  and  at  the  same 
time  the  internal  recti  converge  the  eres  upon  the 
letters  of  the  book ;  in  the  normal  eye  the  forces  thus 
brought  into  play  are  perfectly  adjusted  and  governed 
by  branches  of  the  third  nerve:  but  in  the  hyper- 
metropic  eye,  and  also  among  persons  suffering  from 
myopia,  there  is  a  disturbance  in  the  coordination  of 
the  converging  and  accommodating  muscles  of  the  eye, 
and  hence  under  these  circumstances  the  sense  of  fa> 
tigue  which  follows  the  long-continued  use  of  the  eyes. 
Snellen'!  As  I  have  before  mentioned.  Dr.  Snellen's  test  types 

test  tjpe«  J  Q^j.g  Q^QQQ  usually  employed  in  determining  the  acute- 
ness  of  vision.  Some  of  these  types  are  to  oe  found  at 
the  end  of  this  volume,  and  it  may  be  useful  to  refer  to 
the  following  rules  laid  down  by  Dr.  Snellen  in  reference 
to  their  use : — 
ralm  for  I.  The  smallest  an^le,  at  which  objects  of  known  size 

"  and  form  can  be  distinguished,  determines  the  degree 

of  the  relative  acuteness  of  vision. 

II.  To  determine  the  smallest  visual  angle,  we  mea* 
sure  the  utmost  distance  at  which  objects  of  definite 
size  can  be  recognised. 

III.  A  visual  angle  and  corresponding  distance  being 


their  Of  e. 


*  Finito  rftys  are  those  proceeding  from  objects  within  sixteen 
feet  of  tbo  eye,  they  are  divergent  rays,  and  their  divergency 
increases  in  proportion  to  the  proximity  of  the  object  imder  ob- 
servation to  the  eye.  Bays  from  a  pomt  situated  beyond  six 
feet  from  the  eye  are  oomddM«d  as  befog  pagsllel  to  otm 
aDOther,  and  ixe  «i2l\Bd  infhiite  rays. 
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taken  as  the  unit  of  measnre,  the  proportion  between 
such  distance  and  that  at  which  the  object  is  actaallj 
seen,  expresses  the  acnteness  of  vision. 

IV.  We  take  as  unit  for  comparison  the  recognition 
of  letters  seen  at  an  angle  of  five  minutes. 

V.  The  numbers  placed  above  each  type  express  in 
Parisian  feet  the  oistance  at  which  the  letters  are 
seen  at  our  standard  angle  of  five  minutes. 

VI.  The  utmost  distance  at  which  the  types  are 
recognised  (d),  divided  by  the  distance  at  which  thej 
appear  at  an  angle  of  five  minutes  (d),  gives  the  formula 
for  the  acuteness  of  vision  (v). 

Thus  if  d  and  D  be  found  equal,  No.  XII.  of  the 
test  types  being  recognised  at  a  distance  of  12  fb, 
i;=^^l ;  in  otner  words,  there  is  normal  acuteness 
of  vision.  K,  on  the  other  hand,  d  be  less  than  d,  and 
if  No.  XII.  be  only  visible  witlun  6  ft.  or  VI.  within 
2  ft.  or  No.  XXX.  at  20  ft. 

v  =  ^  =  i 

t^  =  IS  =  i 

but  d  may  sometimes  be  greater  than  d,  and  No.  XII. 
be  visible  at  a  greater  distance  than  12  ft. ;  in  this  case 
the  acuteness  oi  vision  is  greater  than  the  normal  average. 

VII.  The  normal  acuteness  of  vision  decreases  with 
age  (see  Presbyopia). 

VIII.  The  value  of  v  should  be  found  equsil  in  test- 
ing with  the  different  types,  each  at  its  corresponding 
distance.  If  such  is  not  the  case,  and  t;  appears  to 
diminish  considerably  within  or  beyond  a  certain  dis- 
tance, it  may  be  inferred  that  the  refraction  is  at  fault, 
or  that  the  eye  is  not  adjusted  for  such  distance. 

With  regard  to  the  form  of  glasses  to  be  used  by  Bdaegkm  of 

Satients  suffering  from  myopia,  or,  in  fact,  from  any 
isease  of  the  eye  requiring  them,  spectacles  are  far 
the  best.  They  should  be  made  to  fit  so  that  the 
glasses  may  be  parallel  with  the  patient's  irides,  and 
they  shomd  be  placed  as  near  the  eye  as  possible, 
without  lowing  the  cilia  to  brush  against  them 
when  the  Uds  are  closed,  Except  in  cases  of  presbyopia, 
as  I  shall  subsequently  explain.  The  glasses  witn  a 
spring  fitting  over  the  nose  aire  generally  olrjection- 
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able  for  prolonged  work,  beeaiue  the  patient  is  apt 
to  clap  them  on  eareleRslj,  sometimes  cloee  to  tiie 
eyes,  and  at  other  times  on  the  tip  of  the  nose ;  more- 
over, they  are  frequently  worn  anything  bat  parallel 
with  the  in'des.  An  eyeglass  is  still  more  objection- 
able than  the  spring  spectacles ;  binocular  vision  is 
ignored,  and  one  eye  only  being  nsed»  the  other  may 
take  to  squinting  outward. 

With  reference  to  lenses,  the  sign— before  a  fraction 
signifies  that  the  number  indicated  is  a  concave  lena 
(negative  focus) ;  thus  if  we  write  -  i  we  mean  concave 
lenses  of  eight-inch  focal  power.  The  sign -f- (positive 
focus)  before  a  fraction  signifies  that  the  lens  men- 
tioned is  a  convex  one ;  +  A  means  a  number  12  con- 
vex lens,  or  of  twelve-inch  focal  power.  The  figure  3 
is  the  sign  of  combination,  as  in  the  case  of  a  sj^erico- 
cylindrical  lens. 

We  make  use  of  certain  abbreviations  in  de- 
scribing cases  of  faulty  accommodation  and  refrac- 
tion, such  as  C.  M.  corneal  meridian ;  M.  for  myopia ; 
Hm.  hypermetropia ;  C.  cylindrical  glasses ;  S.  sphe- 
rical glasses.  For  example,  a  patient  without  glasses 
V.  18  left  eye,  with  +^  C.  V.=|*,  and  with  (-f  J^  S.  C 
H-^V  C.)  reads  fluently  and  without  strain  No.  2  S*, 
which  means  that  without  glasses  the  patient  could 
read.No.  80  of  Snellen's  teei  types  with  the  left  eye, 
at  20  feet ;  with  convex  cylindrical  glasses*  of  40-inch 
focal  power,  he  could  r«&d  No.  20  of  SneUen*s  test 
types  at  20  feet  distance,  and  with  a  combination  of 
number  convex  40  spherical^f  and  convex  40  cjlin- 


*  A  cylindrical  lens  ig  the  segment  of  a  cylinder,  and  refnicts 
rays  of  light  most  in  a  piano  at  right  aiigles  to  the  axis  of  the 
cylinder  of  which  it  is  a  segment,  whilst  those  rays  of  light 
which  strike  it  in  the  plane  of  the  axis,  undergo  no  refraction 
whatever.  For  the  sake  of  simplicity  we  may  therefore  restrict 
our  consideration  to  these  two  directions — Uiat  of  the  axis  and 
that  of  the  transverse  diameter.  A  6*inoh  convex  cylindrical 
lens  means  one  which  refracts  a  pencil  of  parallel  rays  thus : 

S),  those  which  strike  it  parallel  to  the  transverse  diameter  of 
e  cylinder  are  focussed  at  six  inches  from  the  surface  of  the 
lens;  (2),  those  which  strike  it  parallel  to  the  axis  of  the 
cylinder  are  not  focussed  at  all  by  the  leps,  but  pass  through  it 
refracted  not  more  than  they  would  have  been  by  passing 
through  a  piece  of  plain  glass. 

f  A  spherical  lens  is  a  segment  of  a  sphen,  sod  nfrmcts  tbe 
incident  rays  of  light  equally  in  all  planes  of  the  segment^  so 
thai  sphenoal  Vkums  tm  bounded  by  a  qthsiksl  mhm  on  one 
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drical  lens  lie  can  read  No.  2  of  Snellen's  test  types 
at  ordinary  distance.* 

Emmetropia. — By  Emmetropia  is  meant  the  normal  Bmre- 
condition  of  the  eye  as  regaras  its  visoal  range.     In  *"°'*^' 
this  case,  parallel  rays  of  n^ht  are  bronght  to  a  focns 
on  the  retma  when  the  eye  is  at  rest,  and  by  a  volun- 
tary action  of  accommodation,  divergent  rays  are  also  Range  of 
focussed  on  the  bacillary  layer  of  the  retina ;  so  that  jcoommo- 
objects  at  all  ordinary  distances  can  be  clearly  and  health.*" 
distinctly  perceived,  while  the  nearest  point  for  distinct 
vision  is  at  about  four  inches  from  the  cornea.    As  a 
test  of  this  condition,  Snellen's  tjrpes  may  be  clearly 
deciphered  at  the  respective  distances  assigned  to 
them ;  and  after  the  instillation  of  atropine,  so  as  to 
paralyse  the  ciliary  muscle,  we  find  that  the  patient's 
long  sight  is  haraly  affected  at  all.     I  need  hardly 
repeat  that  in  the  normal  eye,  the  lens  is  passive 
when  examining  objects  at  a  distance,  consequently 
paralysis  of  the  ciliary  muscle  only  slig[htly  affects  the 
mr  point.    Vision  of  distant  objects  is  not  improved 
either  by  convex  or  concave  spectacles.    The  emme- 
tropic eye  can  clearly  define  letters  of  small  type  at  a 
distance  of  exactly  10  inches  from  a  convex  10"  lens 
placed  before  the  eye ;  for  rays  of  light  fyom  the  print  fall 
nnder  these  circumstances  as  parallel  rays  on  the  eye. 

Myopia. — In  Myopia,  or  short-sightedness,  parallel  Mtoha. 
ra^s  of  light  are  brought  to  a  focus  anterior  to  the  ^       . 
retina,  divergent  rays  alone  being  focussed  on  the  jeeta  atone 
retina.     This  condition  may  be  induced  by  increased  dittinot. 
refractive  power  of  the  dioptric  media,  or  more  com- 


or  both  sides,  they  have  the  power  of  changing  the  direction  of 
parallel  rays  of  light  passing  through  them,  so  that  they  cause 
the  rays  in  the  case  of  convex  lenses  to  converge  to  a  given 
point — the  principal  foou8^<>r  the/ocus  as  it  is  commonly  called ; 
or  in  the  case  of  concave  lenses,  parallel  rays  of  light  diverge 
after  passing  through  the  lens,  as  if  they  proceeded  from  the 
principal  focus. 

•  Works  treating  of  ophthalmic  subjects  were  formerly  so 
encumbered  with  long  words,  that  few  people  cared  to  study 
them;  a  reaction  has  however  set  in,  several  distinguished 
oculists  have  taken  to  describing  their  ophthalmic  cases  in  a 
form  of  shorthand  writing,  which  must  unfortunately  render 
their  work  absolutely  incomprehensible,  unless  to  those  who 
had  proYioQsly  siadied  the  oharacterB  employed  l^  these 
authors. 
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monlj  bj  elougBtion  of  the  ejetnll  in  the  anter^ 
posterior  aiia. 

Mjopta  is  often  congenital, 
bat  maj  arise  from  over-eiertiiig 
the  ejea  upon  iDinTit«  objecte,  or 
bv  stnuning  them  in  coDHeqaenee 
of  defective  vieioti  caused  bj  ops' 
citien  in  the  diOTitric  media.  (See 
I  page  275.)  Under  these  circam- 
stances  the  accommodation  of  the 
' '  ere  is  so  mnoh  osercised,  that  in 
tne  conree  of  time  the  lens  as- 
nea  a  jwrmanently  increased 
conveiitj,  its  refractive  power  is 
augmented,  and  myopia  is  the  re- 
snh.  Whenever  myopia  is  esta- 
bUsbed,  unless  corrected  by  proper 
slaaBcB,  loug-continned  work  m- 
dnces  hypenemis  and  congestion 
of  the  internal  tisBQea  of  the  eye,  es- 
pecially of  the  choroid;  and  among 
those  predisposed  to  snfier  from  a 
posterior  Btaphyloma  the  disease 
IS  Terr  apt  to  increase  ranidly 
(page  878),  a  bulging  of  the  sdero- 
tic  takes  pls^e  posteriorly,  so  thst 
the  antero-poeterioT  ana  of  the 
eye  becomes  elongated,  and  the 
rays  of  light  are  btonght  to  a 
focns  anterior  to  the  retina.  It 
is  not  that  the  point  of  intersec- 
tion of  the  rays  of  light  passing 
through  the  lens  is  in  an  abnor- 
mal position  in  this  case,  bnt  the 
layer  of  rods  and  bolba,  is  pn>- 
trnded  backwards,  so  that  the 
rays  impinging  on  it  form  a  dis- 
persed circle  ot  lisht  (Fig.  SO). 

Posterior  stapnylonw  is  thus 
common  among  myopics ;  in  fact. 
Von  Qmefe  states  that  aa  a 
general  rale,  if  a  patient's  far 
point  doea  not  exceed  five  inchM, 
the  myopia  is  dne  to  that  diaeaae;  and  there  cmi 
bo  no  donbt  that  by    fkr  the  gre»ter  nambvr  ef 
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CftaeB  of  abort -aighteda ess  we  meet  nitb  arise  from 
this  caase.  Ah  I  have  already  described  the  phe- 
nomena. procrpSB,  and  probable  termination  of  pos- 
terior staphyloma,  there  is  no  aeceasitj  for  my  en- 
ter'mt;  on  a  further  eiaminatioa  of  this  cause  of 
myopia.  Ooe  canoot,  however,  too  strongly  impresa 
on  patienta  who  miiy  be  sufforing  from  that  affection, 
the  necessity  of  avoiding  overworliing  their  eyes,  par-  Fi 
ticulariy  in  the  stooping  or  lying  posture;  if  they" 
persist  in  this,  it  is  evident  that  there  is  a  constant 
strain  on  the  eyes  to  keep  up  the  necessary  strong 
convergence  of  the  eyes  on  a  near  object,  and  ia 
addition  the  accommodative  effort  is  considerable, 
so  that  the  excessive  forces  thus  called  into  play 
must  produce  congestion  of  the  choroid,  and  with  it 
an  increase  of  the  posterior  staphyloma,  or  it  may 
set  np  incurable  disease  in  the  vitreona  or  other  tunica 
of  the  eye.  Nor  should  such  patients  be  allowed  to 
read  with  the  book  or  paper  too  close  to  thein.  for  the 
posterior  staphyloma  is  probably  induced  by  the  con- 
dition known  as  insutBciency  of  the  internal  rectus,  in 
which  an  undne  amount  of  pressure  ia  eierted  on  tho 
globe,  during  convergence  of  the  optic  axes,  by  the 
action  of  the  obliqui;  this  tends  directly  to  produce 
distortion  of  the  globe,  and  augment  the  degenerative 
changes  going  on  in  the  choroid  (p.  'i7fi). 

Duwioett. — It  would  appear  almost  unnecessary  to 
remark  that  when  a  patient  consults  us  for  shortucsa 
of  sight,  we  should  m  the  6rst  instatico  ascertain  if 
the  case  be  one  of  simple  myopia,  or  of  some  other 
form  of  disease  inducing  symptoms  of  a  somewhat 
similar  nature:  nevertheless,  mistakes  too  often  arise 
through  neglecting  tt  make  these  necessary  inquiries. 

Miopia  is  characterized  by  objects  at  the  near  point 
of  vision  being  distinctly  seen,  whereas  those  at  a  dis- 
tance are  very  indistinct;  but  on  placing  a  suitable 
pair  of  concave  glasses  before  the  myope's  eyes,  he  at  B<r<ct  of 
once  defines  distant  objects  with  perfect  accuracy,  pro-  (!«"•■ 
Tided  there  be  no  impairment  of  vision  in  addition  to 
the  myopia.  On  the  other  bund,  if  the  apparent 
shortness  of  sight  arise  from  other  causes,  near 
ohiects  will  generally  appear  dim,  and  the  far  sight 
wul  certainly  not  be  improved  by  concave  glasses. 

The  physiognomy  of  many  myopes  is  peculiar;  they  p^j. 
are  in  the  faahit  of  almost  closing  their  eyelids  in  wvon; 
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distant  Tisinn ;  hy  so  doing  they  cut  off  a  number  of 
tlie  rays  ent^rin;;  the  papil,  and  Inns  dimiDieh  the  circles 
of  diffuBed'light  which  form  on  the  retina  (Fig.  SU). 

It  in  an   error  to  BQppoge   that  as  a  general   mle 

7  thoae  Buffiiring  from  myopia  have  prominent  cornea. 

Donderu  Btatea  that  the  revuree  of  this  in  aanally  the 

case,  though  no  donbt  conical  cornea  may  give  rise  to 

short- Right^dnesa. 

If  tlie  eyo  of  a  person  Bnffering  from  myopia  be 
examined  with  the  opbthalmoscope  (the  direct  method 
of  examination  being  employed),  m  conseqnence  of  the 
augmented  refractive  power  which  eiiats  in  the  dioptric 
media,  or  the  len^hening  of  the  eye  which  ia  equiva- 
lent to  it,  and  which  is  m  fact  the  catise  of  the  dis- 
order, the  rayH  of  light  converge  immediately  after 
emerging  from  the  cornea;  they  cannot,  therefore,  be 
brought  to  a  focua  on  the  obaerver'a  retina,  so  aa  to 
present  a  clear  erect  image,  however  near  his  eye  be 
approximated  to  that  of  the  patient;  it  is  only  when 
diverging,  after  intersection,  that  the^  are  fitted  to 
produce  distinct  viaion,  the  image  being  necesaarilj 
an  inverted  one.  In  e  myopic  eye  an  erect  image 
cannot  be  scon  by  the  direct  method  of  exami- 
i;  nation,  unlcsa  a  concave  lens  be  interposed  between 
the  eye  and  the  ophthalmoscope ;  bnt  at  a  distance  of 
some  fourteen  inches  an  inverted  image  will  be  dis- 
tinctly viaible  without  a  lena.  That  the  image  is  an 
inverted  one.  may  be  proved  by  the  observer  moving 
his  head  either  to  the  right  hand  or  the  left,  when  the 
object  under  examination  will  appear  to  move  in  a 
precisely  oppoaite  direction. 

If,  theriij'ure,  on  examining  a  person's  eye  by  the 
direct  method,  a  dear,  enlar^d,  and  inverted  figure  of 
the  retina  be  seen  at  a  distajice  of  fourteen  or  fiFteeo 
inches  from  the  eye,  it  may  with  safety  be  affirmed  thai 
the  individual  ia  myopic;  and  this  diagnosis  will  be 
confirmed,  if  it  be  found  impossible  to  see  an  erect 
image,  however  close  the  ophthalmoscope  be  brooght 
to  the  patient's  eye. 

If  the  myopia  does  not  exceed  ^,  the  patient  will  be 
able  to  read  Noa.  1  and  2  of  Snellen's  test  types  at 
one  and  two  feet  from  the  eyes ;  but  he  will  be  unable 
to  see  clearly  beyond  twenty-four  inches,  and  hence 
cannot  make  oat  the  lai^r  test  types  at  the  distoQcea 
iudicatod  by  the  fignree  pUoed  abors  them.    If  the 


wiii  Dot  be  read  at  one  foot,  and  the  farthest  diBtaace 
at  which  the  tjpes  can  be  distinctly  read  will  indicate 
tile  probable  degree  of  the  myopia.* 

To  BtUrmi-ne  the  Degree  of  Myopia. — The  Hystem  To  dsto^ 
adopted  in  eiamining  recruita  tor  the  army  ia  certainly,  ^|L?j 
aa  Profeasor  Longmore  remarka,  one  of  the  moat  easily  nj^fa, 
applied  meana  of  determining  the  degree  of  myopia. 
One  eye  must  be  examined  at  a  time ;  the  other  berag 
closed,  or  atiU  better  screened  from  the  light.    Oar 
object  ia  to  diacover  the  eicesa  of  the  refractmg  power  ami  aiom 
of  the  eye  under  eiamination,  as  compared  with  an  S^*^"" 
emmetropic  eye.     In  describing  emmetropia,  I  men- 
tioned the  fact  that  with  a  +  lO*  lens  placed  belore  witta>«Hi- 
the  eye,  it  woold  be  able  to  read  amall  type  at   10"  «»l«ii. 
from  the  lens,  for  under  these  circninstences  the  light 
coming  from  the  print  would  fall  aa  parallel  raya  on 
tiie  eye.      Bat  if  this  same  +  10"  lena  ia  placed  in 
front  of  an  eye  affected  with   myopia,  evidentty   in 
conaequeneo  of  ita  excesaive  power  of  refraction,  the 
£ye  will  be  nnable  to  define  the  print  at  10" ;  bat  let  na 
Buppoae  that  by  bringing  the  print  to  a  diatance  of  6" 
from  the   lena  the  ktters  can  be  clearly  aeeo ;  the 
difference   between  a   -f   ^   and  a  +  i^  lens  is   the 
meaaure  of  the  czceaa  of  the  refracting  power  of  this 


•.M  =  J-A  =  A. 


and  a  15"  concave  lena  will  neutralize  the  +  I'l   of 
eicesa  of  refractive  power  in  this  particular  instance.  j>«t«nBl»- 
Another  method  of  determining  the  degree  of  myopia  JJ^""*' 
is  as  follows  : — It  is  first  necessary  to  ascertaia  what  is  imgUi. 
the  furthest  distance  at  which  the  patient   can  read 
No.  1  of  Snellen's  test  types  ;  in  fact  to  determine  the 
distance  of  his  "  far  point.      Suppose  he  can  clearly  de- 
fine No.  1  up  te  ten  inches  from  the  eye ;  thia  being  his 
far  point,  he  will  require  a  concave  lens  of  ten-inch 
focal  length,  which,  by  the  dispersive  power  it  poaseseea, 
will  counteract  the  eiceaaive  retractive  power  of  hia 
eye,  enabling  him  to  bring  paruUel  rays  te  a  focoB  on 

•  "Manual  of  InHtniclLons  for  GuidancB  of  Army  SarKeouB 
in  Tesling  the  EtanRS  and  Quality  of  Viaion."  Second  £ditton, 
D.  16.  By  SncswD-Qenvnl  T.  Lougiuora,  C.B.,  Profusor  ol 
Hilitsry  Sui^ery,  Netlcy  ScbooL 
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hiB  retiBa,  and   thus  oorrect  the  existing    myopia. 
No.  10  concave  glasses  would,  however,  onder  these 
drcnmstances,  be  too  strong,  because  the  conTergence 
of  the  optic  axes  at  ten  inches  is  snch  as  to  prevent 
the  eye  exactly  accommodating  itself  for  distant  objects 
with  parallel  optic  axes ;  consequently  10  is  not  pre- 
cisely the  power  best  adapted  to  the  case,  and  this 
may  be  ascertaiined  by  first  placing  a  concave  and  then 
a  convex  glass  before  the  lens ;    should  the  former 
improve  the  sight,  10  will  not  be  sufficiently  powerfol 
to  neutralize  the  myopia ;  if,  on  the  other  hand,  a  con- 
vex lens  improve  the  sight,  10  is  too  strong  a  glass, 
and  we  must  try  a  weaker  one;  but  should  neither 
concave  nor  convex  glasses  improve  the  sight,  we  may 
depend  upon  this  being  the  power  necessary  to  correct 
the  existing  myopia.    As  a  rule,  the  weakest  glasses 
which  neutralize  the  myopia  may  be  given. 
nhittM-  Supposing  a  person  suffering  from  myopia  which  is 

tion.  overcome  by  —  i^  lens  for  distant  objects,  and  he 

requires  glasses  to  enable  him  to  see  music  or  print  at 
24  ,  we  snail  be  able  to  discover  the  necessary  glasses 
as  follows :  —  tV  +  1^  =  ~~  A  •  hence  a  —  24  lens 
will  render  objects  dear  at  24''. 
Myopia  Lastly,  we  may  form  an  approximate  idea  of  the 

SJ^^inii     ^^^'"^  ^^  ^'  ^y  nieans  of  the  ophthalmoscope ;  for,  as 
2^>^p«,  '    1  have  already  explained,  we  can  get  au  erect  image  of 
the  fundus  of  a  myopic  eye,  if  we  place  the  ophthal- 
moscope very  close  up  to  the  patient's  eye;    but  to 
obtain  an  erect  image  beyond  tne  point  at  which  the 
converging  rays  cross,  we  must  nx  a  concave  lens 
behind   the   si^ht-hole  of  the  instrument;    and  the 
strength  of  this  correcting  lens  will  enable  us  to  form 
an  idea  of  the  degree  of  myopia  from  which  the  patient 
is  suffering ;  provided  that  in  making  the  examination 
we  can  igtiore  the  fa^U  thai  we  are  looking  at  a  near 
Accoram<>-     object,  and  use  no  accominodative  effort ^  so  as  to  allow 
bfia^""'*   paraUelravs  ©flight  to  be  focussed  on  our  retina.     The 
pi-Msed.        reason  of  this  is,  that  if  we  advance  the  ophthalmoscope 
sufficiently  near  to  the  myopic  eye,  we  shall  receive 
from   it  converging  rays  which  will   form   an   erect 
image  ou  our  retina.     But  beyond  the  point  at  which 
these  converging  rays  cross  one  another  an  inverted 
image  would  be  focussed  on  our  retina,  unless  the  con- 
verging rays  are  rendered  parallel  by  means  of  a  con- 
lens  placed  in  front  of  our  own  emmetropic  eye. 
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The  weakest  concave  lens.therefore,  whicli  renders  these 
converging  rays  parallel,  so  as  to  enable  us  without 
any  accommodative  effort  to  observe  an  erect  image 
of  the  patient's  retina,  will  give  us  an  idea  of  the 
existing  myopia. 

Choice  op  Glasses. — In  selecting  glasses  for  a  cho*:oe  of 
patient  suffering  from  M.,  we  must  examine  first  one  g^wse* 
eye  and  then  the  other ;  if  we  find  that  the  refractive 
power  of  the  eyes  differs,  we  should  order  glasses  which 
will  neutralize  the  defect  in  the  eye  which  suffers  least  for  leaat 
from  myopia;  it  is  not  advisable  under  these  circum-  ^^^^ 
stances  to  attempt  to  overcome  the  faulty  sight  in 
both  eyes  by  supplyinj^  the  patient  with  spectacles 
the  lens  on  one  side  being  stronger  than  that  on  the 
other  side.  For  instance,  a  patient  comes  to  us  Bxample. 
affected  with  M. :  we  place  him  twenty  feet  in  front 
of  Snellen's  test  types  from  No.  CC.  to  XX.,  and  find 
that  he  cannot  define  any  of  the  letters ;  we  then 
direct  him  to  walk  slowly  up  towards  the  test  types,  and 
discover  that  he  can  see  No.  XX.  at  ICX  from  the  test 
object  with  the  right  eye,  but  he  can  only  see  the  same 
type  at  9'  distance  with  the  left  eye  ;  our  object  will  be 
to  supply  him  with  glasses  which  will  neutralize  the 
excessive  refraction  of  the  right  eye,  and  this  may  be 
done  by  means  of  a  4-  10"  lens,  or  by  measuring  the 
furthest  point  at  which  he  can  read  No.  1  type,  as  above 
described  ;  having  by  either  one  or  both  these  methods 
found  out  the  concave  glass  which  neutralizes  the 
existing  M.  in  the  right  eye,  he  should  with  this  lens 
be  able  to  decipher  clearly  the  letters  from  No.  CO. 
downwards,  at  the  respective  distances  at  which  they 
can  be  defined  by  an  emmetropic  eye. 

Hypermetropu. — Hypermetropia  is  a  defect  of  vision  htpssmi- 
depending  on  a  want  of  refractive  power  in  the  diop-  tmfia. 
trie  media,  or  else  on  a  shortening  of  the  antero-pos- 
terior  axis  of  the  eyeball,  so  that,  during  repose  of 
accommodation,  parallel  rays  of  light  which  enter  the  H«ys  oon- 
eye,  converge  towards  a  point  behind  the  retina,  and  IJTJJ  J^* 
convergent  rays  alone  can  be  brought  to  a  focus  upon  Uad  retina, 
the  retina.  The  consequence  is,  that  the  hypermetropic 
eye  is  obliged  to  exert  its  accommodating  power  to 
bring  rays  even  from  distant  objects  (paraflel  rays)  to 
a  focus  on  the  bacillar  layer;   and  for  near  objects 
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(divergent  rays)  this  effort  has  to  be  considerably  in- 
creased, so  that  both  the  far  and  near  points  of  vision 

are  disturbed  (see  Fif .  51). 

H^permetropia  (K.),  like  myo- 
pia, is  often  an  hereditary  atfec- 
tion,  and  exists  therefore  in  seve- 
ral members  of  the  same  family. 
H.  may  not  be  attended  by 
any  very  striking  symptoms; 
the  patient*8  sight  is  imperfect, 
but  by  an  effort  of  accommodation 
he  can  generally  so  far  overcome 
the  defed;  as  to  be  able  to  perform 
all  ordinary  work  ;  but  the  hyper- 
metropic eve  cannot  quickly  adjust 
itself  for  far  objects,  as  in  shoot- 
ing. Sooner  or  later,  however, 
symptoms  of  asthenopia  super- 
vene, the  words  which  a  person 
suffering  from  hypermetropia 
happens  to  be  either  reading  or 
wntmg  appearing  to  run  into  one 
another,  becoming  very  indistinct ; 
distant  objects  are  also  confused, 
so  that  in  fact  the  natient*8  sight 
becomes  exceedingly  defective : 
nevertheless  it  maybe  good  enough 
to  define  large  oDJecte,  and  even 
small  ones  in  a  clear  light  and  for 
a  short  time.  We  can  hardly  be 
too  cautious  in  attending  to  the 
complaints  of  children  when  suffer- 
ing from  what  are  often  called  weak 
eves,  for  in  very  many  such  instances 
tne  real  cause  of  the  defective 
vision  is  hypermetropia,  and  the 
inability  of  the  child  to  define 
letters  induces  asthenopia  and  a 
congested  and  painful  condition 
of  the  choroid  and  even  of  the  con- 
junctiva. 

The  immediate    cause    of  this 

state  of  things  must  be  sought  in 

the  straining  to  which  the  accommodatory  mechanism 

of  the  hypermetropic  eye  is  exposed*  in  order  to  in- 
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crease  the  convexity  of  the  anterior  surface  of  the 
lens,  80  as  to  compensate  its  deficiency  of  refracting 
power,  and  to  correct,  in  some  measure,  the  hyper- 
metropia.  After  a  time  the  patient  can  no  longer 
maintain  the  accommodatory  effort  which  is  necessary 
for  this  purpose,  and  hence  the  symptoms  above 
noticed  (asthenopia). 

H^permetropia  may  arise  from  congenital  malfor-  Congenital, 
mation  of  the  eyeball,  its  antero-posterior  axis  being 
shortened ;  or  the  same  result  may  follow  from  apha- 
kia, that  is,  absence  of  the  crystalline  lens.  Under 
these  circumstances,  we  can  readily  understand  that 
rays  of  light  passing  through  the  dioptric  media  cannot 
be  brought  to  a  focus  on  the  retina,  unless,  indeed,  the 
focal  distance  be  shortened  by  means  of  a  convex  lens 
held  in  front  of  the  eye.  H.  sometimes  appears 
when  persons  have  reached  about  fifty  years  ot  age, 
it  comes  on  with  presbyopia,  and  seems  to  be  due  to 
senile  degeneration :  this  form  of  H.  has  been  desig- 
nated as  acquired  H.,  to  distinguish  it  from  original  H. 
due  to  congenital  defects  in  me  formation  of  the  eye- 
ball. 

It  is  by  no  means  an  uncommon  circumstance  to  Compli- 
meet  with  cases  of  hypermetropia  complicated  with  2SSS>i8mu» 
strabismus ;  this  is  explained  by  the  fact,  that  when  a 
person  is  using  his  eyes  for  near  vision  (divergent  rays) 
the  action  of  the  internal  recti  in  causing  the  optic 
axes  to  converge  upon  the  object  under  examination,  is 
accompanied  by  a  corresponding  automatic  action  of 
the  ciliary  muscle,  to  proauce  the  requisite  amount  of 
accommodation.     In  hypermetropia  the  convergence 
no   longer  corresponds   with   the   accommodation  re-  Accommo- 
quired ;  but  the  hypermetropic  patient  unconsciously  a^'^"by 
avails  himself  of  this  natural  association  of  movements,  eonrer- 
and  assists  the  sustained  action  of  the  ciliary  muscle,  g«o<»- 
which  is  necessary  for  distinct  vision,  by  an  extraor- 
dinary exertion  of  the  internal  recti.*     But,  as  Pro- 


•  "There  exists  a  certain  connexion  between  accommodation 
and  convergence  of  the  visual  lines ;  the  more  strongly  we 
converge,  the  more  powerfully  can  we  bring  our  faculty  of 
accommodation  into  action.  A  c^rrtaiu  tcmdeucy  to  increased 
convergence,  so  soon  as  a  jwrsou  wishes  to  put  his  jxjwer  of 
accommodation  upon  the  stretch,  is  therefore  unavoidable." — 
"On  the  Anomalies  of  Accommodation  and  Kef racti<m  of  the 
Eye,"  by  F.  0.  Bonders:  translated  by  W.  D.  Moore,  p.  294, 1864. 
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fesBor  Longmore  remarks  in  the  case  of  a  person  snf- 
fering  from  H.,  the  patient  can  only  accommodate  his 
vision  to  a  point  beyond  the  intersection  of  the  visual 
axes,  and  consequently  double  vision  would  result^  if 
both  eyes  were  equally  directed  towards  a  near  object. 
One  eye  therefore  becomes  the  working  eye ;  the  other, 
in  order  to  overcome  the  inconvenience  of  diplopia, 
deviates  from  its  natural  position,  so  that  the  ravs 
of  light  from  the  object  under  observation  fall  on  the 
outer  or  less  sensitive  part  of  the  retina,  and  are 
ignored  by .  the  patient,  the  constant  dispropor- 
tionate action  of  tho  internal  recti  for  these  purposes 
becomes  habitual  and  leads  to  acquired  strabismus.* 
As  the  stnibismus  becomes  more  confirmed,  the 
functions  of  the  retina  grow  weaker,  and  at  length 
may  be  completely  destroyed. 

In  the  earlier  stages  of  the  disease,  when  the  strabis- 
and*gl«Mee    ™^^  ^^  intermittent,  it  may  be  corrected  by  the  use  of 
required.       convex  glasses  to  neutralize  the  hypermetropia,  but 
in  the  majority  of  cases  it  is  necessary  to  divide  the 
internal  rectus ;  this  operation  should  be  performed 
as   soon  as   possible,  for  otherwise  the  sight  of  the 
squinting  eye  may  become  materially  impaired;  the 
image  formed  upon  it  being  ignored  by  the  sensorium, 
and    the    nervous    apparatus    not   being    exercised, 
atrophy  of  the  retina  ultimately  ensues.    After  teno- 
tomy, it    is  absolutely  necessary  that    the  patient 
should   be   supplied  with  glasses  to  neutralize    the 
hypermetropia. 
Ophthai-  hia gnosis, — In  a  case  of  hypermetropia,  in  conse- 

moaeope  in  quence  of  the  defect  in  the  shape  of  the  eyebaU,  or  in 
?rooU°*  tne  dioptric  media,  parallel  or  divergent  rays  entering 
the  eye  would,  if  prolonged,  converge  to  a  point  be- 
hind the  retina  (Fig.  51);  and  conversely,  rays  re- 
flected from  any  point  in  the  retina  will,  on  emerging 
from  the  eye,  proceed  as  if  they  came  from  a  virtufQ 
image  of  the  point  situated  behind  it;  and  being 
divergent  they  may  be  brought  to  a  focus  on  the  ob- 
server's retina  and  form  a  distinct  image  at  a 
distance  of   fourteen  or    fifbeen  inches.      That  this 


•  "  Manual  of  Instroction  for  the  Guidance  of  Army  Surgeoos 
in  Testing  the  Vision  of  Kecruits."  By  Professor  Longmonf. 
Sfcond  Edition,  p.  21. 
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image  is  an  erect  one,  may  be  ascertained  from  its  Erect 
moving  in  the  same  direction  as  the  observer's  eye ;  »n»j«o  ••«> 
for  instance,  if  the  optic  disc  be  the  object  under  ex-  JJc^'f**" 
aminatiou,  and  the  observer  turn   his  head  to  the 
right,  the  disc  will  follow  to  the  right  also. 

If  the  direct  method  of  examination  be  employed  in  J"  smm^ 
the  case  of  an  ertimetropic  eye,  an  erect  image  of  the  thrSTor 
retina  may  be  clearly  defined  at  a  distance  of  three  or  four; 
four  inches,  but  only  a  very  imperfect  one  can  be  seen 
at  fourteen  or  fifteen. 

In  the  myovic  eye,  an  erect  imago  cannot  be  seen  at  In  mjom*, 
all,  but  at  aoout  fourteen  inches,  a  well-defined  in-  "»^"^"« 
verted  figure  may  be  observed. 

In  the  hypennetropic  eye,  an  erect  image  of  the  retina 
may  be  seen  at  a  distance  of  fourteen  or  fifteen  inches. 

The  diagnosis  in  these  cases  may  be  much  assisted  Diaipioms 
by  the  following  plan,  proposed  by  Mr.  G.  CoweU  : —  ^T^^d*"^ 
"  A  finger  of  the  nand  not  employed  in  holding  the  imaget. 
ophthalmoscoiH},  is  held  up  as  an  object  for  the  patient 
to  fix  with  the  eye  under  examination,  and  in  such  a 
position  that  the  observer  may  get  an  image  of  one  of 
the   retiual  vessels.     If  the   finger  be  then   slightly 
moved  to  and  fro,  in  a  direction  perpendicular  to  the 
vessel,  the  image  wiU  be  seen  to  move  with  the  finder 
when  myopia  is  present,  and  in  the  opposite  direction 
when  the  eye  is  nypermetropic."* 

If  the  hypermetropia  arise  from  the  eyeball  being  FUttraing 
flattened  from  behind  forwards,  as  it  generally  does,  it  otejtihtAL 
may  be  detected  by  making  the  patient  turn  his  eye 
inwards,  when  the  peculiar  flattened  form  of  the  globe 
will  be  noticed. 

If  we  test  the  sight  of  a  person  suffering  from  hy- 
permetropia with  Snellen's  types,  we  shall  find  that 
there  is  considerable  imperfection  of  vision  at  both 
the  near  and  far  points ;   the  larger  types  are  pro-  F»r  and 
portionately  better  seen  than  the  smaller  ones,  wnich  pe«^ioii 
the  patient  will  naturally  hold  very  close  to  his  eyes,  "°P*" 
80  as  to  gain  the  full  advantage  which  the  conver- 
gence of  the  optic  axes  aflbrds  him  of  increasing  the 
power  of  accommodation,  and  also  of  enlarging  the 
retinal  image. 

In  looking  at  objects  at  a  distance,  as,  for  instance, 


•  Ophthalmic  Hotpital  Beporti^  vol.  v.  p.  227. 
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No.  XX.  Type,  at  twenty  feet  from  the  eye,  altHongb. 
the  letters  may  be  clearly  defined  at  first,  the  accom- 
modatory  apparatus  being  brought  into  play  to  focus 
even  parallel  rays,  the  strain  on  the  ciliary  muscle 
soon  becomes  greater  than  the  patient  can  b^ir,  and 
its  tension  giving  way,  the  letters  become  indistinct, 
and  a  tendency  to  internal  strabismus  is  observed.  K 
suitable  convex  glasses  be  now  placed  before  the 
patient's  eye,  all  these  symptoms  oisappear,  the  rays 
of  light  being  brought  to  a  focus  upon  the  bacillary 
layer  of  his  retina;  and  this,  in  fact,  is  the  correct 
mode  of  treatment  in  cases  of  this  kind.  It  is  quite 
possible  that  H.  may  be  mistaken  for  M.,  for  the  far 
point  is  indistinct,  and  small  type  has  to  be  brought 
close  to  the  eye  to  enable  the  patient  to  define  it 
clearly :  but  convex  glasses  placed  before  the  eye  of 
the  hypermetropic  patient  at  once  renders  diagnosis 
clear,  the  sight  in  H.  becoming  distinct,  but  in  M. 
more  indistinct. 

Bonders  divides  hypermetropia  into  three  kinds : — 

1.  The  facultative ;  in  which  the  patient  is  able  to 
see  well  (with  parallel  optic  axes)  at  infinite  distance, 
with  or  without  the  aid  of  convex  glasses,  and  his 
sight  is  generally  sufficiently  acute  to  enable  him  to 
read  small  print;  but  alter  a  time  symptoms  of 
asthenopia  arise. 

2.  Belative  hypermetropm  ;  in  this  form,  the  accom- 
modation and  range  of  vision  are  also  good,  but  the 
patient  is  obliged  to  assist  the  action  of  the  ciliary 
muscle  by  the  internal  recti,  converging  the  optic  axes 
on  some  point  nearer  than  the  object  he  is  looking  at, 
and  he  thus  acquires  an  internal  squint.  The  sight  is 
always  more  or  less  defective. 

3.  Absolute  hypemietropia ;  in  which  vision  is  very 
indistinct  both  fur  near  and  far  objects,  the  patient  not 
being  able  to  focus  rays  of  li^ht  on  the  retina,  however 
great  the  efibrt  of  accommodation,  combined  with  the 
strongest  convergence  of  the  optic  axes.  On  a  super- 
ficial examination  such  a  person  might  be  mistaken 
for  one  suffering  from  amblyopia. 

Hypermetroma  may  be  manifest  or  latent  (M.  H.) 
and  (L.  H.).  In  cases  of  hypermetropia  parallel  rays 
of  light  not  being  brought  to  a  focus  on  the  retina  the 
aid  of  the  ciliary  muscle  is  called  into  play,  in  order  to 
increase  the  refractive  power  of  the  eye,  even  when  em- 
ployed on  distant  objects.    And  for  near  objects  there  is 
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a  still  greater  effort  of  the  accommodatory  power  neces- 
sary :  the  consequence  is  that  in  the  course  of  time  in 
every  act  of  vision  the  ciliary  muscle  is  brought  into 
play  until  its  action  becomes  an  involuntary  one ;  and 
in  examining  a  case  of  H.  we  must  take  this  fact 
into  consideration,  for  in  every  effort  of  vision  we 
have  to  deal  with  H. -|-the  increased  action  of  the 
ciliary  muscle,  and  to  discover  the  actual  amount  of 
H.  in  any  given  case,  we  must  destroy  the  action  of  the 
ciliary  muscle,  paralysing  it  by  means  of  a  solution  of 
atropine  applied  to  the  conjunctiva.  Hypermetropia 
therefore  consists  of  a  certain  amount  of  deficiency  in 
the  refractive  powers  of  the  eye  which  is  manifest  on 
an  ordinary  examination;  but  a  further  amount  of 
defective  refractive  power  also  exists  which  is  con- 
cealed by  the  action  of  the  ciliary  muscle,  this  is  the 
IcUent  hypermetropia.  The  total  amount  of  hyperme- 
tropia in  any  given  case  therefore  is  constituted  of 
H.  M.+H.  L. :  and  if  the  degree  of  H.  is  small,  it  may 
be  entirely  latent  or  overcome  by  the  action  of  the 
ciliary  muscle,  so  that  it  is  not  until  this  muscle  is 
paralysed  that  we  discover  the  H. ;  in  cases,  however, 
of  this  kind  the  sight  is  not  only  defective  but  be- 
comes much  more  so  if  the  tone  of  the  muscular 
svstem  is  under  par,  or  if  the  eye  is  over- worked  and 
tne  ciliary  muscle  unable  to  bear  the  fatigue  gives 
way  and  asthenopia  results. 

To  determine  the  degree  of  hypermetropia  only  one  eye  Measure 
should  be  examined  at  a  time,  having  completely  para-  ^f  y** 
lysed  its  ciliary  muscle  by  means  of  atropine  :  a  solu-  p  _J  ^ 
tion  of  four  grains  to  the  ounce  of  atropine  should  be  tTOimfmo- 
applied  to  the  eye  night  and  morning  the  day  before  datiou. 
the  examination  is  made.     We  must  ascertain  the  de- 
ficiency of  the  refractive  power  of  the  eye  as  compared 
with  that  of  an  emmetropic  eye.    As  1  have  already  re- 
marked in  the  case  of  M.,  if  a  + 10"  lens  is  placed  before  Use  of 
an  emmetropic  eye  the  patient  will  be  able  to  define  print  J2JJ[*^ 
clearly  at  10"  from  the  lens,  because  the  rays  of  light 
under  these  conditions   fall   as   parallel  rays  on  the 
observer's  eye.     But  if  this  same  +10"  lens  be  placed 
in   front  of  an  eye  affected  with  H.,  in  which  the 
accommodation  has  been  paralysed,  it  is  evident  that 
in  consequence  of  its  defective  refraction  the  patient 
will  be  unable  to  define  print  at  10''  from  the  lens,  but 
he  may  be  able  to  see  the  test  type  clearly  at  15''. 
Under  these  circomstances  the  difference  between  a 
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-)-^  and  +-j^j  lens  measures  the  deficiency  in  the  re- 
fractive power  between  the  emmetropic  eye  and  the 
eye  affected  with  H. ;  consequently 

and  a  +3^^  lens  should  enable  the  patient  to  overcome 
the  defect  in  the  refractive  power  ol  the  eye  from  which 
he  suffers, 
mine  In  cases  where  the  amount  of  H.  is  small,  it  may 

always  j^q^  ^  necessary  to  overcome  the  latent  H. :  we  may 
****^'  be  able  by  means  of  the  test  above  described  to  dis- 
cover the  deprree  of  manifest  hypermetropia  as  com- 
pared with  that  of  an  emmetropic  eye,  and  having 
neutralized  this  defect  in  its  refractive  power  by  means 
of  a  convex  lens,  the  patient's  sight,  with  the  aid  of  his 
glasses,  will  be  perfectly  good  for  all  practical  purposes, 
t  types.  I  have  already  referred  to  the  diagnosis  of  the 
degree  of  H.  by  means  of  test  types ;  I  have  only  to 
btbftl-  allude  therefore  to  that  of  the  ophthalmoscope  as  an 
j  *«■•'  instrument  by  which  we  can  not  only  determine  the 
««w«  existence  of  H.,  but  also  form  an  idea  of  it«  degree. 
The  difficulty  in  this  case,  as  in  that  of  M.,  arises  from 
the  fact  that  the  observer  must,  while  looking  at  a 
near  object,  prevent  his  ciliary  muscle  from  acting — 
that  is,  he  must,  while  examining  the  H.  eye,  prevent 
his  eye  from  accommodating  itself  for  a  near  object. 
The  reflected  rays  of  light  from  the  fundus  of  an  hyper- 
metropic eye  are  divergent  according  to  the  degree  of 
hypermetropia,  and  an  emmetropic  eye  with  its  accom- 
modation suspended  can  only  obtam  a  clear  image 
from  parallel  rays;*  but  if  we  place  a  convex  lens 
behind  the  sight-hole  of  the  ophthalmoscope,  so  as  to 
render  these  divergent  rays  parallel,  provided  we  can 
prevent  our  ciliary  muscle  from  acting,  the  parallel 
rays  reflected  from  the  fundus  of  an  hypermetropic 
eye  will  be  brought  to  a  focus  on  our  retina,  and 
enable  us  to  obtain  an  erect  image  of  any  small  vessel 
in  the  region  of  the  yellow  spot ;  the  power  of  the 
convex  lens,  which  converts  the  divergent  into  parallel 
rays,  will  under  these  circumstances  give  us  an  idea  of 
the  degree  of  H.  existing  in  the  case  under  examination. 

Selection  op   Glasses    w   Cases  of   H. — I  have 


*  **A  Practical  Treatise  on  DiseMes  of  the  Eye."    By  & 
Enidenell  Carter,  F.R0.8.    Macmilliui,  1875.    Ptge  550. 
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already  referred  to  the  means  by  which  we  ascertain  selection 
the  degree  of  H.  and  the  power  of  the  lens  necessary  of  giaaaw. 
to  overcome  the  diminution  in  the  refractive  power  of 
the  eye ;  but  in  practice  we  shall  find  that  from  long- 
continued  "action,  it  is  difficult  to  prevent  the  ciliary 
muscle  from  exerting  itself  too  powerfully  on  the  lens, 
so  that  in  order  to  ascertain  the  glasses  necessary  to 
correct  the  defect  of  vision  in  a  case  of  hypermetropia, 
the  patient  should  be  directed  to  read  No.  20  of  Snel- 
len's test  types  at  a  distance  of  twenty  feet ;  this  he 
will  probably  be  unable  to  do  without  the  aid  of  convex 
glasses.  Supposing  that  with  No.  30  he  reads  this 
sized  print  clearly,  it  will  then  be  necessary  to  destroy 
his  accommodatmg  power  with  atropine,  and  this 
having  been  done,  we  find,  perhaps,  that  he  now 
requires  No.  20  convex  glasses  to  define  the  same 
letters  ;  but  as  he  cannot  overcome  the  habit  of  over- 
using his  ciliary  mtiscle,  we  must  make  allowance  for 
this,  and  strike  the  difference  between  the  lenses  neces- 
sary to  overcome  the  M.H.  and  the  L.H.,  and  supply 
our  patient  with  No.  24  or  No.  26  convex  glasses.  We 
may  further  test  their  defining  power,  by  placing  first 
a  convex  and  then  a  concave  glass  in  front  of  his 
spectacles. 

We  sometimes  meet  with  cases  of  hypermetropia,  in  Danger  of 
which  there  is  considerable  hyperaemia  of  the  retina,  J«^*"^*  ^ 
induced  by  constantly  overstraining  the  eye;  and  if 
this  condition  has  lasted  for  some  time,  tne  nervous 
apparatus  will  be  more  or  less  damaged,  and  imperfect 
vision  must  be  a  permanent  result.  "ITic  patient's  sight, 
however,  may  be  considerably  relieved  by  the  use  of 
convex  glasses,  unless  irreparable  damage  has  been  done 
to  the  nervous  tissue. 

Whatever  glasses  we  may  order,  it  is  necessary  that  oImsm 
the  hypermetropic  patient  should  wear  these  con- J^'^^y  *** 
stantly,  otherwise  it  is  impossible  to  overcome  the 
tonic  contraction  of  the  ciliary  muscle :  at  first  he 
may  find  the  spectacles  inconvenient,  but  we  must 
insist  on  their  being  worn  from  morning  till  night ; 
and  it  matters  not  what  the  age  of  the  patient  may 
be,  so  soon  as  we  discover  that  he  suffers  from  H., 
our  course  of  action  is  clear,  for  properly-adjusted 
convex  glasses  can  alone  overcome  the  defect  of  vision 
from  which  he  suffers. 

Hypermetropia,  as  I  have  before  remarked,  is  found  ^  «©»•«* 
to  an  extreme  degree  after  the  removal  of  the  lens,  the  tion  of  1«m. 


574 


DISORDERS  OF   REFRACTION,    ETa 


BmaU 
upil 
.eainble. 


S 


Tabolsr 
Tiew  of 
optical 
defects. 


condition  called  "apbaldal"  existing;  in  &ct,  tbe 
power  of  accommodaticn  is  destroyed,  and  we  most 
supply  oar  patient  with  glasses  for  seeing  near  and 
far  distant  objects.  As  a  rule,  a  +  3^  or  +  4  lens 
will  best  enable  snch  a  person  to  see  distacnt  objects, 
and  be  may  rec^uire  a  +  3  or  perhaps  +  2^  lens  to 
define  letters  with.  In  consequence  of  the  weight  of 
these  powerful  lenses,  ulano-convex  glasses  are  often 
useful ;  and  we  can  only  determine  the  power  of  the 
lens  required  by  trying  glasses  of  various  strength,  and 
noting  the  ones  with  which  the  patient  sees  best.  The 
smaller  the  pnpil  after  extraction,  the  better  as  a  rule 
will  be  the  denning  power  of  the  patient,  and  the 
power  he  has  of  judging  of  distance  accurately :  I  have 
seen  a  person  after  the  operation  of  extraction  has 
been  performed  on  both  eyes,  play  a  very  good  game 
of  billiards  with  +  3  glasses,  the  pupils  being  not 
larger  than  they  would  have  been  when  extremely 
contracted  in  the  healthy  eye. 

The  distinctions  between  the  various  affections  of 
the  eye  I  have  been  considering,  are  well  shown  in  the 
following  table,  taken  from  Mr.  J.  Z.  Laurence's  work 
on  the  Optical  Defects  of  the  Eye,  p.  30. 

The  Eye  in  a  State  of  Beet  {^Crystalliiie  at  its 
Miniinum  Curvature;  Optic  Axes  Parallel), 


1. 

Eye:— 

2. 

Parallel 

rays  are 

focQBsed : 

8. 
Far  point: 

4. 

Eye  in  a 

state  of  rest 

adapted 

for: 

5.        i 

Effect  of 

glaases  for 

distant 

objects: 

I.  Normal. 

On  the 
retina. 

At  an 

infinite 

distance. 

PaiuUel 
rays. 

Con  vexes 

and 

concaves 

deteriorate 

vision. 

II.  Myopia. 

In/Vxwi/  of 
the  retina. 

At  a  defi- 
nite dis- 
tance and 
positive. 

Divergent 
laya 

Concaves 
improve  i 
vision. 

III.  Hyperme- 
tropic. 

Behind  the 
retina. 

At  a  defi- 
nite dis- 
tance and 
negative. 

Conver- 
gent lays. 

Couvexes 

improve 

vision. 
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Presbyopia. — Presbyopia  consists  in  a  defect  in  the  pbsbst- 
accommodating  power  of  the  eye,  arising  from  altera-  o"^ 
tions  in  the  fibrous  structures  of  the  lens,  which  prevent  F»aur« 
the  convexity  of  its  anterior  surface  from  becoming  in-  Si^oSu"*"**^ 
creased  in  correspondence  with  the  contractile  power 
exercised  by  the  ciliary  mascle ;  and,  in  consequence, 
the  near  point  of  sight  for  small  objects  is  removed  to 
a  distance  of  not  less  than   eight  inches  from  the 
cornea:    while  rays  from  distant    objects    are  still 
brought  to  a  focus  on  the  retina.     Presbyopia  may  be 
brought  about  by  glaucoma,  in  consequence  of  changes 
in  those  parts  of  the  eye  which  influence  the  act  of 
accommodation ;   but   in  an  uncomplicated  instance 
of  presbyopia,  the  focal  error  is  completely  corrected 
by  applying  a  suitable  convex  lens  in  front  of  the 
eye,  so  as  to  compensate  for  the  loss  of  refractive 
power  in  the  eye  caused  by  changes  in  the  lens. 

The  alterations  which  result  in  presbyopia  may  be  New  point 
said  to  commence  from  the  age  of  twenty  years,  when  Jj^iJuIge. 
the  near  point  begins  to  recede.    At  five-and-forty,  its 
distance  from  the  cornea  is  usually  upwards  of  eight 
inches ;   the  eye  is  then  pronounced  to  be  presbyopic, 
and  as  the  patient  experiences,  for  the  first  time,  some 
little  inconvenience  in  reading  and  writing,  he  probably 
applies  for  relief.   His  far  pomt,  however,  remains  un-  '^^Jj 
affected  ;  for,  as  X  have  repeatedly  stated,  the  lens  and       '*'**^ 
ciliary  muscle  are  passive  when  objects  at  a  distance 
of  twenty  feet  or  upwards  are  under  examination. 

Presbyopia,  as  I  nave  before  remarked,  may  be  com- 
pletely neutralized  bv  proper  lenses,  and  we  should  in- 
variably insist  on  tnose  suflering  from  this  defect  of 
vision  using  convex  glasses,  which  will  enable  them  to  Q^*J 
read  No.  1  of  Snellen's  test  types  at  twelve  inches  from  J,,^ 
their  eyes  without  fatigue.  The  spectacles  should  be 
worn  so  that  the  patient  may  look  over  them  when 
using  his  eyes  for  distant  objects ;  and  as  a  general 
rule  the  weakest  glasses  which  enable  a  patient  to  read 
No.  1  type  at  twelve  inches  distance  from  his  eyes 
should  be  given.  In  the  majority  of  cases  No.  3(5  or 
40  convex  glass  will  be  strong  enough  to  overcome  the 
presbyopia  in  its  early  stages :  as  the  patient  grows 
older  ne  will  require  to  increase  the  focal  power  of  his 
spectacles. 

Presbyopia  may  exist  with  myopia,  but  will  not  be 
perceptible  so  early  in  life  as  it  would  be  in  the  case 
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of  an  emmetropic  eye ;  and  if  the  M.  amonnts  to  \, 
the  presbyoiiia  cannot  exist,  becanse  the  near  point 
cannot  be  removed  beyond  8*  from  the  eye.  But  if  the 
M.  is  only  slight,  then  as  age  advances  the  patient  may 
re€|uire  concave  glasses  to  enable  him  to  see  distant 
objects,  but  he  will  also  require  convex  glasses  to  enable 
him  to  overcome  the  deficiency  of  the  accommodation 
necessary  to  make  out  small  objects  near  the  eye. 

Presbyopia  again  ma^  be  present  with  H.,  and 
although  the  latter  affection  may  have  been  overcome 
by  means  of  proper  glasses,  nevertheless  as  the  hyper- 
metropic patient  advances  in  age  he  can  no  longer 
aoeommodate  for  near  objects  such  as  in  reading  and 
writing,  and  we  must  therefore  add  such  pwwer  to 
the  lenses  as  will  enable  them  to  overcome  this  want 
of  action  in  the  lens.  Thus  a  person  who  has  worn 
-f  1  a  glasses  to  overcome  his  H.  will  probably  at  forty- 
five  years  of  age  require  a  +^  lens  added  to  his  -^  to 
enable  him  to  read  with  comfort  (A^+^)  =  i  or  a  -f  J 
lens ;  but  on  leaving  off  his  reading  ne  would  require  the 
A^  lens  for  distant  objects.  To  obviate  the  necessity 
tor  constantly  changing  his  spectacles,  Franklin  de- 
vised the  plan  of  putting  two  half-lens  in  each  ring  of 
the  spectacle  frame :  the  upper  half  being  the  weaker, 
for  distance,  the  lower  half  the  stronger,  for  reading. 
Glasses  of  this  kind  are  useful  in  cases  such  as  that 
above  noticed. 

Astigmatism. — Bj  astigmatism  is  meant,  a  condition 
of  the  dioptric  media,  sucn  that  the  refractive  power  of 
the  eye  varies  in  its  different  meridians,  so  that  in  one 
plane  it  may  be  emmetropic  or  hypermetropic,  and  in 
another  plane  myopic,  and  so  on;  the  conpequence  is,  that 
rays  emanating  from  one  point,  are  not  reunited  into  one 
point  after  traversinjj  the  eye,  and  thus  a  very  imper- 
fect image  of  any  object  under  observation  is  formed 
on  the  patient*s  retina :  under  these  circumstances  a 
person  complains  of  the  letters  or  words  he  may  be 
reading  being  indistinct ;  in  the  effort  which  he  makes 
to  accommoi^late,  first  for  one  meridian  and  then  for 
the  other  in  order  to  obtain  clear  vision,  the  ciliary 
muscle  becomes  strained  and  asthenopia  is  the  result. 

It  is  obvious  that  the  more  widely  oilated  the  puml 
is,  the  greater  will  be  the  fault  in  the  refraction  of  tne 
rays  of  light  passing  through  the  dioptric  media  of  an 
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eye  affected  with  aetij^atism :  bnt  the  acntenesB  of 
Tinon,  as  I  have  before  remarked,  for  both  near  and 
distant  objects   is   lessened,  so  that  in  reading   the 
letters   appear  blurred,  the  diffioaHy  of  defining  the  oi^eou 
print  increasing  after  the  eye  has  been  eierciaed  for  blnmd. 
Borae  time,  in  consequence  of  failure  in   the  ciliaiy 
mnscle  to  act  on  the  lens.     Objects  at  a  dietauce  of 
ten  or  fift«eTi  feet,  such  as  the  woodwork  ot  a  window- 
frame,   is  distorted,  the   horizontal  bars  being  more 
clearly  defined  than  the  vertical  ones,  or  vice  vertd.     It 
IB  in  fact  easy  to  nnderetand   the  deformity  which  uurfnrt. 
tnnst  arise  in  the  outline   of  all  figures,  when  looked 
at  through  a  cornea  in  which  the  ruys  of  light  passing 
through  the  horizontal,  are  refracted  differently  from 
those  passing  through  its  vertical  meridian. 

Astigmatism  is  frequently  a  congenital  affection,  Cuuh. 
the  curvature  of  one  meridian  of  the  cornea  being 
greater  than  that  of  another  meridian.  Bat  inBam- 
matory  changes  in  the  cornea  may  induce  similar 
results;  and  there  can  be  no  doubt  that  ineqnalities 
in  the  curvature  of  the  auterior  surface  of  the  lenB,  as 
well  as  structural  changes  in  the  cortical  walls  of  the 
tens,  may  cause  astigmatism. 

Bonders  has  divided  astigmatism  into  three  kinds  : —  Tbn* 

I.  Simple  astignmiiem,  in  which  the  principal  mori-  ^?J^*''^ 
dian  is  emmetropic,  the  other  being  myopic  or  hyper-  SSfc°"* 
metropic. 

II.  Compound  astigituUitm ;  either  myopia  or  hyper- 
metropia  existing  in  both  of  the  principal  meridians, 
but  differing  in  degree  in  each. 

III.  Mixed  asllgmatiaTii,  in  which  one  of  the  meri- 
dians is  myopic  while  the  other  is  hypermetropic. 

Diagnosis. — Neither  concave   nor  convei  spherical  Dia^iiDiia. 
lens  will  materially  remedy  the  defective  vision  cawsed 
by  astigmatism. 

ProlMibly  the  most  simple  and  effective  method  of 
diagnosing    cases    of   astigmatism   is   by   means    of 
.  Snellen's  half  circle  of  rafiating  lines,  together  with  D7  (at 
a   combination   of   +    and   —   spherical   glasses.      A  ""•• 
patient  comes  to  ns  with  suspected  astigmatism ;  we 
place  bim  with  his  back  to  the  hght  and  with  Snellen's 
fan  of  radiating  lines,  hnng  at  2(f  in  front  of,  and  on 
the  same  level  as  his  eyes.     £ach  eye  must  be  ex-  bunpie, 
unined  separately.    We  find  that  with  the  r^ht  eye 
he  can  aee  the  vertical  lines  of  the  fan  dearly,  tne 
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inclined  lines  only  dimly,  and  the  horizontal  lines 
hardly  at  all.  On  placin^^  ^  "^  spherical  lens  before 
the  eye  the  horizontal  lines  become  dear,  bat  the 
vertical  rays  are  thus  rendered  indistinct.  Evidently 
in  this  case  the  vei'tical  meridian  of  the  eye  was  emme- 
tropic, but  the  horizontal  meridian  was  myopic  to  the 
extent  of  J^. 

In  the  left  eye  with  a  —  |  lens  the  inclined  ray  of 
the  test  fan,  7(r,  which  was  previously  dim,  came  out 
quite  clearly,  and  with  a  —  y^  placed  in  front  of  the 
—  J  the  line  —20°,  previouwly  dim,  was  clearly  defined, 
so  that  the  corneal  meridian  corresponding  to  line  7CP 
in  the  fan  is  myopic  to  the  extent  of  —  ^,  and  the 
meridian    of  liue  —20°  is  myopic  to  the  extent  of 


In  fact,  having  by  means  of  Snellen*s  radiating  lines 
discovered  that  the  meridians  of  the  eye  differ  in  their 
refractive  power,  we  must  set  ourselves  to  work  to  dis- 
cover if  -h  or  —  glasses  overcome  the  defect  in  the 
acuteness  of  vision  in  the  affected  meridian.  It  may 
be  as  in  the  example  given  above  (the  right  eye)  that 
one  meridian  is  emmetropic,  and  the  other  myopic 
(myopic  astigmatism),  or  as  in  the  left  eye  that  the 
degree  of  M.  differed  in  different  meridians  (compound 
myopia  astigmatism),  M.  H.  may  be  found  in  one' 
meridian  and  emmetropia  in  another  (hypermetropic 
astigmatism),  the  degree  of  H.  is  noted,  and  so  on. 
But  in  cases  of  A.  H.  it  will  often  be  necessary  as  in 
simple  H.  to  paralyse  the  ciliary  muscle  before  we  can 
properly  determine  the  deficiency  in  the  refractive 
power  of  the  eye. 

Several  very  ingenious  methods  have  been  invented 
to  test  the  amount  of  astigmatism  in  any  particular 
case ;  among  these  the  ophthalmoscope  holds  a  pro- 
minent position,  and  it  affords  the  means  not  only  of 
detecting  astigmatism,  but  also  of  determining  its 
degree,  and  the  plane  in  which  it  is  situated.  A  con- 
cave mirror  of  thirty  inches  focus  should  be  employed, 
the  fundus  of  the  eye  bein^  illuminated  at  a  distance 
of  five  feet,  the  accommodation  of  the  eye  under  observa- 
tion having  been  paralysed  with  atropine.  The  patient 
should  then  be  directed  to  foUow  the  movement  of  the 
surgeon's  finger  in  a  horizontal  and  vertical  direction ; 
an  inverted  or  an  erect  image  becoming  altematcdy 
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visible  according  as  the  observer  views  the  fundus  of 
the  eye  through  the  meridian  of  the  greatest  or  least 
curvature.     . 

If  a  person  whose  eye  is  healthy,  be  directed  to  look  Ohromiaic 
through  a  plate  of  violet-coloured  glass,  fixed  in  a  black  ***^- 
screen,  the  ^lass  will  appear  to  be  surrounded  with  a 
red  rim  ;  this  is  accounted  for  by  the  different  refran- 
gibility  of  the  rays  of  light.  In  the  case  of  astigmatics, 
the  refraction  seems  to  be  completely  altered  ;  for  if  the 
above  experiment  be  repeated  upon  a  patient  suffering 
from  this  form  of  disease,  the  vertical  meridian  being 
myopic  and  the  horizontal  hypermetropic,  the  opening 
in  the  screen  will  appear  surrounded  aoove  and  below 
by  a  blue  rim,  and  on  either  side  by  a  red  one. 

Another  method  of  ascertaining  the  existence  of  l^*'*?'*'®" 
astigmatism,  is  to  place  the  patient  at  a  distance  of  ima^et. 
12  or  16  feet  from  a  bright  spot  of  light,  upon  which 
he  is  directed  to  keep  his  eye  steadily  fixed,  looking  at 
it  through  a  round  hole  in  a  screen ;  if  the  eye  under 
examination  is  astigmatic  the  bright  spot  will  appear  to 
be  elongated,  according  as  the  light  is  nearer  or  further 
off  than  the  point  for  which  the  eye  is  accommodated. 

If  the  eye  is  accommodated  for  a  further  point  and 
the  maximum  curvature  of  the  cornea  coincides  with 
the  vertical  meridian,  the  luminous  spot  will  appear 
horizontal,  but  vertical  if  the  eye  is  accommodated  for 
a  near  point. 

Dr.  Green's  method  of  testing  an  eye  for  astigmatism  GreeD'a 
is  as  follows.     A  figure  such  as  that  here  depicted  is  t»«t. 
drawn,  each  line  being  equal 
in  thickness  to    those    em-  l^^io-  o2. 

ployed  to  form  the  letters 
of  Snellen's  No.  20  test 
types.  This  test  is  placed 
20  feet  from  the  patient's 
eyes,  and  while  he  fixes  his 
eye  on  the  central  spot,  if  he 
be  astigmatic,  the  radiating 
lines  in  one  meridian  only 
will  be  distinctly  seen,  those 
corresponding  to  the  meri- 
dian of  lowest  refraction 
being  dimly  if  at  all  distin- 
guishable. We  may  further,  by  means  of  this  figure, 
ascertain  the  degree  and  nature  of  the  astigmatism 

p  p  2 
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by  cylindrical  glasses  of  a  certain  power  rendering 
the  whole  fignre  distinctly  visible,  in  fact  overcoming 
the  defective  refractive  power  of  the  cornea. 

It  has  been  stated  that  the  inverted  image  of  the 
optic  disc  of  an  astigmatic  eye,  viewed  by  the  ophthal- 
moscope, is  elongated,  so  that  the  long  axis  corresponds 
to  the  meridian  of  least  refraction.  Dr.  Hay  shows 
that  this  is  not  nniformly  true ;  that  the  form  of  the 
nerve-image  depends  on  the  distance  at  which  the 
objective  lens  is  held  from  the  eye.  If  we  suppose  the 
lens  to  be  of  three  inches*  focus,  and  held  about  three 
inches  from  the  eye,  the  nerve  will  appear  circular  not- 
withstanding the  astigmatism ;  that  if  the  lens  be  held 
nearer  than  three  inches,  the  image  will  be  oval,  and 
the  long  axis  correspond  to  the  meridian  of  least  re- 
fraction ;  if  the  lens  be  held  farther  than  three  inches, 
the  ima^  will  be  oval,  and  its  long  axis  correspond  to 
the  meridian  of  greatest  refraction. 

If  a  minute  hole  be  drilled  in  a  piece  of  metal,  and 
held  close  to  an  emmetropic  eye,  accommodated  for 
distant  vision,  the  spot,  instead  of  appearing  round, 
looks  as  if  it  were  star-shaped ;  that  tnis  is  due  to  the 
lens,  is  proved  by  the  fact,  that  when  the  lens  is 
removed  no  such  appearance  is  produced,  and  if  the 
cornea  be  neutralized  by  holding  the  eye  open  in  a 
small  vessel  of  water,  bounded  by  a  convex  glass  side, 
the  hole  appears  still  to  be  star-shaped,  provided  the 
lens  is  in  situ. 

Bonders  explains  this  fact  by  reference  to  the 
anatomy  of  the  lens,  which  is  divided  into  sectors  by 
its  fibrous  bands,  each  sector  forming  a  separate 
image.  He  further  demonstrates  it  by  moving  a 
small  opening  in  a  metallic  plate  before  the  eye; 
"  when  the  opening  comes  in  trout  of  the  boundary 
between  two  sectors,  two  faint  images  appear,  of 
which,  on  further  displacement,  the  first  seen  dis- 
appears, while  the  one  which  has  supervened  remains 
alone  and  brighter."  If,  therefore,  there  be  any 
abnormal  condition  in  these  sectors  of  the  lens,  we 
can  readily  understand  that  it  must  interfere  with  the 
perfection  of  vision ;  more  particularly  as  the  rays  of 
light  passing  through  each  sector  are  subject  to  the 
laws  of  spherical  aberration. 

TrecUment. — Astigmatism  may  be  corrected  by  pro- 
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perlj  adapted  cylitidrical  lenses,    Mr.  J.  Z.  Laurence  CVUndrieftl 
remarks  that  "A  spherical  lens  is  a  se^ent  of  a  K"****. 
sphere,  and  refracts  the  incident  rays  of  light  e(jually  ^^JJf* "°' 
in  all  planes  of  the  segment ;  a  cyhndrical  lens  is  the  djffer/nr 
segment  of  a  cylinder,  and  refracts  rays  of  light  most  piMes. 
in  a  plane  at  right  angles  to  the  axis  of  the  cylinder 
of  which  it  is  a  segment,  whilst  those  rays  of  light 
which  strike  it  in  tne  plane  of  the  axis,  undergo  no 
refraction  whatever.     For  the  sake  of  simplicity  we 
may  therefore  rentrict  our  consideration  to  these  two 
directions — that  of  the  axis  and  that  of  the  transverse 
diameter.  A  6-inch  convex  cylindrical  lens  means  one 
which  refracts  a  pencil  of  parallel  rays  thus  :  (1)  those 
which  strike  it  parallel  to  the  trannverse  diameter  of 
the  cylinder  are  focussed  at  six  inches  from  the  sur- 
face of  the  lens ;  (2)  those  which  strike  it  parallel  to 
the  axis  of  the  cylinder  are  not  focussed  at  all  by  the 
lens,  but  pass  through  it  refracted  not  more  than  they 
would  have  been  by  passing  through  a  piece  of  plain 
glass."* 

To  counteract,  therefore,  defective  vision  induced  by  Hence  may 
astigmatism,  in  which  the  principal  meridian  is  normsu,  neutralUe 
the  other  being  myopic  or  hypermetropic,  a  cylindrical  JjJSJf."**" 
lens  is  employed;  the  rays  passing  through  its  axis 
undergo  no  change,  while  those  passing  through  a 
plane  at  right  angles  to  this,  snould  undergo  the 
amount  of  refraction  necessary  to  neutralize  tne  ab- 
normal condition  of  the  corresponding  meridian  of  the 
cornea;  and  the  same  principle  applies  to  the  other 
forms  of  astigmatism.f 

Having,  therefore,  in  the  first  instance,  discovered  Most  be 
the  exact  nature  of  the  changes  that  have  occurred  in  ^'f**^^*' 
the  curvature  of  the  cornea,  cylindrical  glasses  must  cnse*. 
be  adapted  to  counteract  the  abnormal  refraction.    A 
considerable  amount  of  study  and  experience  is  re- 
quired, to  enable  one  to  master  difficult  and  compli- 
cated cases  of  this  kind;  but  having  once  overcome 
them,  one  of  the  greatest  triumphs  in  the  practical 
application  of  ophthalmic  science  is  achieved — namely, 
the  flbdaptation  of  cylindrical  glasses  to  correct  the 
impairment  of  vision  caused  by  astigmatism. 


•  "  Optical  Defects  of  the  Eye,"  by  J.  Z.  Laurence,  p.  65. 
t   I'ule  S.  WolU'  **  Lectures,"  p.  192. 
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iiloturative       As  an  example  I  may  g^ve  one  of  Bonders'  cases 
D^einT      ^  illustrating   the  method  by  means   of  which  we 
may  select  glasses  for  a  patient  suffering  from  astig- 
matism : 

Mr.  v.,  aged  fifty-nine  years.  The  right  eye  is 
nearly  emmetropic:  improvement  of  vision  at  a 
distance  by  convex  ^  is  doubtful;  concave  ^\y  ^^^ 
injuriously. 

From  youth  the  patient  has  been  unable  to  use  his 
left  eye;  however,  there  exists  neither  obscurity  nor 
organic  change  in  the  fundus  oculi.  Positive  and 
negative  spherical  glasses  produce  no  improvement. 
The  reflected  images  of  tbo  cornea  had  suggested  the 
idea  of  asymmetry.  Examination  with  the  ophthal- 
mo8Coi)e  afforded  the  proof  of  it :  in  the  non-inverted 
image,  I,  as  an  emmetrope,  saw,  with  some  tension  of 
my  accommodation,  vertical  vessels  of  the  retina  per- 
fectly acutely ;  horizontal  vessels,  on  the  contrary,  ap- 
peared, on  tension  of  accommodation,  very  faint,  and 
on  i)erifect  relaxation  were  not  well  defined.  I  hence 
inferred  the  existence  of  myopia  in  the  vertical,  and  of 
hypernietropia  in  the  horizontal  meridian.  On  exa- 
mination with  the  point  of  light,  the  principal  meri- 
dians seemed  to  deviate  little  from  the  vertical  and 
horizontal  planes  ;  the  most  slender  vertical  line  was 
seen  with  convex  -^j  the  most  slender  horizontal  with 
concave  -^^^.  The  diagnosis  vras :  mixed  astigmatism 
=Yh  composed  of 

Myopia  ^-|-Hypermetropia  ^\. 

The  cornea  more  than  fully  accounted  for  this:  the 
radius  of  curvature  in  .the  visual  line  amounted,  in  the 
horizontal  plane,  to  8*29  mm.,  in  the  vertical=7*69, — 
indicating  an  astigmatism  of  1  :  1 1*67.  While  (at  least 
by  the  method  with  the  point  of  light)  only  a  mixed 
astigmatism  ^^  was  found,  the  crystalline  lens  ap- 
peared to  compensate  in  part  for  the  astigmatism  of 
the  cornea. 

Quite  in  accordance  with  the  ametropia  in  both 
principal  meridians,  the  left  eye  sees  at  a  distance 
vertical  lines  a  little  better  than  horizontal.  With 
convex  -^-^  horizontal  lines  are  still  more  indistinctly 
visible,  while  vertical  lines  are  acutely  seen.  Vice 
versa t  with  concave  ^  horizontal  lines  are  very  well 
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seen,  vertical  lines,  on  the  contrary,  are  only  faintly 

perceptible 

For  distance,  a  flat  glass  was  prescribed  for  tbe 
right  eye ;  for  the  left  a  bi-cylindrical  glass  of  ^  c  f — 
-^  r.  For  close  work,  I  was  anxious,  the  acuteness  of 
vision  not  being  perfect,  to  bring  the  far  point  to  1 2". 
This  was  effectea  by  means  of  a  spherico-cylindrical 

glass  of  ^^0  *  C^  iV  ^  •  ^^^^  1^'  ^^  ^^^^*  *'^®  ^*^  point  in 
the  vertical  mendian  (xn"f  ^ej^iV^  becomes =12",  and 
with  -^  c,  the  far  point  in  the  horizontal  is  made  equal 
•  to  the  tar  point  in  the  vertical.  Hereby  the  right  eye 
now  acquired  simply  -^-^  8.  The  images  were  of  nearly 
equal  magnitude,  and  the  vision  was  with  both  eyes  ai 
the  same  time  very  pleasant.  Vision  with  the  left  eye 
was  more  acute  than  with  the  right.* 

Should  the  astigmatism  have  been  induced  by  nice-  Artifldal 
ration  of  the  cornea,  it  will  often  be  necessary  to  make  P"P*** 
an  artificial  pupil,  and  then,  with  the  aid  of  cylindrical 
glasses,  the  patient's   sight  will  probably  be  vastly 
improved. 

Asthenopia, 


Asthenopia,  or  feebleness  of  vision   arising  from 
defective  or  irregular   muscular  action,  the  internal  "®'*^ 
rectus  being  at  fault  in  motor  asthenopia,  and  the 
ciliary  muscle  in  the  accommodatory  form   of   the 
disease. 

1.  Motor  Astlienopia. — If  a  ruler,  orany  other  object,  l.  Motor 
be  held  at  a  distance  of  some  twenty  feet  from  a^*"*^* 
person's  face,  and  he  be  directed  to  keep  his  eyes 
steadily  fixed  on  it,  as  it  is  gradually  brought  nearer 
to  him,  we  notice  that  his  eyes  converge  upon  it ;  and, 
when  the  object  is  brought  within  four  inches  of  them, 
they  wUl  be  inverted  in  a  marked  manner.  This 
inward  movement  of  the  eyes  is  symmetrical  in  healthy 
vision,  so  that  the  rays  of  light  proceeding  from  the 
object  under  observation,  fall  upon  precisely  corre- 
sponding spots  on  both  retinae  (the  macuke  lutese). 
If,  however,  from  any  cause,  the  power  of  the  internal 
rectus  in  one  or  both  eyes  becomes  weakened,  so  that 


Moore's  Translation  of  Donders,  p.  530. 
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wheD  the  patient  is  engaged  in  lookincp  at  a  near  object^ 
as  for  instance  in  reading,  the  mnsiue  can  no  longer 
contract  sufficiently  to  counteract  its  antagonistic 
muscle ;  under  these  circumstances,  the  eye,  in  place  of 
being  inverted,  will  be  more  or  less  everted  by  the  ex- 
ternal rectus,  and  the  rays  from  the  object  under  ex- 
amination not  falling  upon  exactl  v  similar  points  of  the 
retinae  in  both  eyes,  diplopia  results  (Fig.  47).  It  is  this 
condition  which  constitutes  motor  asthenopia. 

In  the  case  of  a  person  suffering  from  myopia,  it  is 
evident  that,  as  he  reads  or  writes  with  the  book  or 
paper  close  to  his  eyes,  the  internal  recti  must  be  kept 
constantly  eontra<^ted;  and  from  being  thus  over- 
strained, in  course  of  time  the  muscle  becomes  ex- 
hausted, and  the  person  being  no  longer  able  to  main- 
tain the  effort  necessary  to  invert  the  eyes,  the  external 
rectus  asserts  its  superiority,  and  the  globe  is  turned 
outwards.  This  is  often  increased  by  the  peculiar  con- 
formation of  the  eyeball,  which  being  elongated  in  the 
antero-posterior  axis  its  centre  of  motion  becomes 
altered,  necessitating  increased  action  of  the  internal 
rectus  to  converge  the  eye  upon  near  objects;  and 
thus  the  tendency  to  motor  asthenopia,  from  over- 
straining of  the  internal  rectus,  is  augmented. 

If  a  change  of  this  kind  in  the  direction  of  the  eye 
takes  place  while  the  patient  is  reading,  the  words  ap- 
pear to  run  into  one  another,  and  become  very  indis- 
tinct, and  he  is  obliged  to  rest  his  eyes  for  a  time  till 
the  exhausted  muscle  can  recover  itself.  Should  the 
patient,  however,  in  place  of  discontinuing  his  work, 
endeavour  by  an  increased  effort  to  go  on  with  it,  he 
may  possibly  be  able  to  do  so  for  a  short  time ;  but  the 
eves  then  begin  to  give  him  pain  from  congestion  of 
tne  choroid,  and  headache  supervenes,  so  uiat  he  is 
ultimately  compelled  to  take  rest. 

Motor  asthenopia,  therefore,  is  seldom  met  with, 
unless  among  myopes,  or  those  engaged  in  work  which 
necessitates  their  bringing  the  object  upon  which  they 
may  be  employed  very  close  to  the  eye ;  in  either  case 
the  overstrainmg  of  the  internal  rectus  is  the  origin  of 
the  disease. 

The  symptoms  of  this  affection  are  those  I  have 
above  described:  the  patient  complains  that,  after 
writing  or  reading  for  a  time,  the  words  or  letters  ap- 


ASTHENOPIA.  585 

pear  to  ran  into  one  another^  and  if  lie  persists  in 

usin^jr  his  eyes,  he  suffers  from  pain  in  them,  extending 

to  the  eyebrow  and  side  of  the  head.    After  resting  Relieved  by 

for  an  hour  or  so,  these  symptoms  disappear,  and  he  reau 

can  again  continue  his  employment  for  a  longer  or 

shorter  period. 

The  simplest  way  of  detecting  the  existence  of  this  DUgnodt. 
form  of  asthenopia,  is  to  place  a  ruler,  or  some  such 
object  in  front  of  the  patient,  and  direct  him  to  look  at 
it  steadily  while  you  slowly  bring  it  nearer  to  within 
half  a  foot  of  his  face.  If  motor  asthenopia  exist,  we 
shall  notice,  in  the  course  of  a  few  minutes,  that  one 
of  the  patient's  eyes  will  begin  to  quiver,  and  then 
gradually  become  everted,  and  he  will  at  once  tell  you 
he  can  no  longer  see  the  object  distinctly. 

Yon  Graefe  has  devised  a  very  simple  means  of  v.  araefe't 
detecting  not  only  the  existence  but  also  the  degree  of  P'*"™  **•*• 
motor  asthenopia.    A  black  spot,  about  the  size  of  a 
split  pea,  is  to  be  made  on  a  sheet  of  white  paper,  and 
tnrough  this  spot  a  perp>endicular  line  must  be  drawn. 
The  patient  is  then  directed  to  look  steadily  at  the 
figure,  and  a  prismatic  glass,  with  its  base  turned  up- 
wards, is  to  be  placed  before  first  one  eye,  and  then  tne 
other.     If  he  be  emmetropic,  the  pnsm  will  simply 
cause  two  spots  to  appear  on  the  paper,  one  above  the 
other ;  but  if  asthenopia  should  exist  in  either  eye,  one 
of  the  spots  will  be  seen  in  its  real  position,  and  the 
other  above  it,  and  to  the  right  or  left  of  the  perpendi- 
cular line.     Now,  in  order  to  discover  the  degree  of  The  def^ree 
diplopia,  which  is  the  cause  of  this  deviation  of  the  spot  of  diver- 
from  the  perpendicular  line,  all  that  is  necessary  is,  to  S^rtAined. 
put  a  second  prism,  with  its  base  outwards  or  inwards 
as  the  deviation  of  the  spK)t  may  indicate,  in  front  of 
the  first  one.    The  angle  of  the  prism,  required  to  re- 
store the  spot  to  its  position  on  the  perpendicular  line, 
will  indicate  the  amount  of  existing  diplopia. 

The  Treatment  of  motor  asthenopia  may  either  be  2V«a/«««/. 
palliative  by  means  of  glasses,  or  complete,  by  division 
of  the  muscle  antagonistic  to  the  weaJcened  one.*    If 


•  Donders  remarks  that  "Von  Graefe  has  established  the  indi- 
cations for  tenotomy  with  great  accuracy.  The  condition  for 
the  operation  is  this,  that  under  the  attempt  at  single  vision,  a 
sufficient  divergence  of  visual  lines  should  appear  to  be  pos- 
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the  formor  plan  of  treatment  be  adopted,  the  use  of 
concave  lenses,  by  preventing  the  necessity  of  the 
patient's  bringing  objects  very  close  to  his  face,  as  in 
reading  and  writing,  saves  the  constant  strain  which 
would  otherwise  be  exerted  on  the  internal  rectus ;  and 
by  husbanding  the  strength  of  this  muscle,  enables  it 
to  contract  when  called  on  to  do  so,  and  to  converge 
the  optic  axes  upon  an  object  close  before  the  eyes. 
Or  we  may,  by  the  use  of  proper  prisms,  correct  the 
diplopia  by  bending  the  rays  of  li^ht  upon  the  macula 
lutea  of  the  everted  eye,  in  this  way  reproducing 
binocular  vision. 

In  very  sHght  cases  these  means  may  prove  effectual; 
but  in  the  majority  of  instances  it  will  be  necessary  to 
do  more  than  this,  and  to  cut  through  the  tendon  of 
the  external  rectus.  Great  care,  however,  is  necessary 
to  divide  only  so  much  of  the  muscle  as  will  prevent  it 
from  overcoming  the  contractile  power  of  the  intemiU 
rectus,  otherwise  we  sliaU  simply  complicate  matters 
by  converting  the  external  into  an  internal  strabismus. 
If  the  operation  be  properly  performed,  and  the  muscle 
antagonistic  to  the  overstrained  one,  whichever  that 
may  be,  is  carefully  divided,  motor  asthenopia  cannot, 
of  course,  exist  (vide  Chap.  XIV.). 

2.  Accommodatory  Astlienopia, — The  symptoms  of 
this  form  of  disease  are  very  much  akin  to  those 
described  as  characteristic  of  motor  asthenopia,  ex- 
cept that  the  patient's  eye  is  not  everted  after  being 
used  for  a  time.  Patients  suffering  from  accommo- 
datory asthenopia,  have  often  very  good  long  and 
short  sight;  they  simpler  complain  of  the  words  or 
letters  they  may  be  reading  appearing  confused,  and 
running  into  one  another  after  a  few  hours'  work.    If, 


sible.  This  should  be  tried  (after  neutralization  of  the  myopia 
by  concave  glasses  placed  at  a  proper  distance  from  each  other) 
with  prismatic  glasses  ;  we  should  investigate  with  what  pris- 
matic glasses,  held  with  the  refracting  angle  outwards  before  the 
eye8,singledislant  visionisstillattainable.  The  strongest  glasses 
th(?n  which  can  still  be  overcome  give  the  measure  of  the  pos- 
sible divergence.  It  is  allowable  now  so  to  perform  tenotomy 
that  this  possible  divergence  shall  be  completely  removed.  If 
the  strabismus  is  evident  without  prisms,  there  can  be  no  doubt 
of  the  propriety  of  dividing  the  internal  rectus.** — Moore's 
IVanslation  of  Doudcrs,  p.  428. 
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in  spite  of  this,  an  effort  is  made  to  continue  reading, 
the  eyes  become  painful  and  weary,  and  it  is  then 
absolutely  necessary  to  rest  them  for  a  time ;  but  in 
ten  minutes  or  a  quarter  of  an  hour  the  patient  can 
resume  his  employment. 

These  symptoms  arise  from  inability  on  the  part  of  From 
the  ciliary  muscle  to  keep  up  the  accommodative  etTort,  JjJ'JJl®  ^^ 
which  is  necessary  for  bringing  divergent  rays  to  a  miuclr. 
focus  on  the  retina.     The  muscle,  from  being  over- 
worked,   or    from     general    debility,    soon    becomes 
fatigued,   and  being  no  longer  able  to  contract,  it 
gives  way:    the   anterior   surface   of  the   lens  then 
recedes,  bo  that  parallel  rays  of  light  are  alone  cor- 
rectly focussed  on  the  bacillar  layer.     The  patient  can 
therefore   see    objects    at  a   distance,   although    the 
words  he  may  be  reading  or  writing  appear  indis- 
tinct.    A  little  rest  speedily  restores  the  power  of  the 
ciliary  muscle,  and  he  can  again  set  to  work  for  a 
time. 

The  ophthalmoscope  may  be  useful  in  these  cases,  Ophthal- 
to  enable  us  to  ascertain  that  no  positive  disease  SJI^^JJa'* 
exists,  either  in  the  dioptric  media  or  the  fundus  of 
the  eye.  Hyperaemia  of  the  retina,  it  is  true,  will 
generally  be  detected ;  and,  as  I  have  before  observed, 
this  should  never  be  regarded  as  a  small  matter, 
although  in  this  instance  it  may  not  indicate  any 
serious  derangement  of  nutrition,  being  merely  an 
effect  of  the  prolonged  strain  to  which  tne  apparatus 
of  the  eye  has  been  exposed  in  the  effort  to  maintain 
the  necessary  accommodation. 

The  majority  of  cases  of  accommodatory  asthe-  Hyper- 
nopia  depend  upon  hypermetropia,  and  when  this  is  J*JJJ2^ 
corrected  with  .  proper  convex  glasses,  the  ciliary 
muscle,  being  no  longer  overstrained,  will  be  able  to 
maintain  the  necessary  convexity  of  the  lens  to  focus 
divergent  rays,  and  the  symptoms  of  asthenopia  will 
disappear,  but  a  long  residence  in  the  tropics,  severe 
illness,  and,  in  fact,  any  cause  which  impairs  the  tone 
of  muscular  fibres  of  the  ciliary,  together  with  that  of 
the  other  muscles  of  the  body,  may  produce  accom- 
modatory asthenopia.     Under  any  circumstances,  a  « 

r  1  1  u      •  •        J.-1  I-  Corrected 

pair  or  weak  convex  glasses,  by  mcreasmg  the  retrac-  br  convex 
tive  power  of  the  eye,  will  obviate  the  necessity  for  giM«««. 
any  great  alteration  in  the  convexity  of  the  lens  for 
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near  objects,  and  thas  relieve  the  ciliary  muscle ;  bat 
the  patient  should  be  enjoined  to  rest  the  eye  as  mnch 
as  possible,  and  very  often  a  tonic  plan  of  treatment 
is  called  for.  I  have  known  several  cases  of  this  kind, 
in  which  the  asthenopia  had  apparently  been  broaffht 
on  by  general  deran^meat  oi  the  health,  and  a 
change  to  Europe  entirely  removed  the  troublesome 
symptoms  from  which  the  patients  were  suffering. 

Snould  iJie  asthenopia  depend  on  H.,  we  must  dis- 
cover the  degree  of  defect  which  exist*)  in  the  refractive 
power  of  the  eye,  and  supply  this  deficiency  by  means 
of  proper  convex  glasses. 


CHAPTER  XVI. 

CONGENITAL  MALFORMATIONS  AND   DISEASES 

OF  THE  EYE. 

A  FEW  remarks  on  this  subject  may  be  useful,  al-  Coxghiti. 
though,  with  one  or  two  exceptions,  these  cases  are  *^^  af»bo 
similar  to  those  already  described   in  the  foregoinff  '^°"'' 
pages.    The  fcetus  is  doubtless  subject  to  diseases  or 
the  eye  in  uterOy  the  results  of  which  may  be  apparent 
at  birth  in  the  form  of  opacities  of   tne  cornea   or 
synechia,  especially  if  the  parents  have  suffered  from 
syphilis.     Tne  congenital  malformations  and  diseases 
of  the  eye,  however,  may  be  briefly  passed  in  review  in 
the  same  order  as  that  I  have  adopted  throughout 
this  work. 

Malformations  of  the  Eyelids  and  other  Appendages.^  Bpiean 
Epicanthus  consists  of  a  deep  fold  of  skin  along  the  ***"■• 
siae  of  the  root  of  the  nose,  overlapping  the  inner  angle 
of  the  eye  and  completely  hiding  the  caruncle.  A 
modification  of  this  condition  is  common  to  all  the 
Burmese  and  Chinese  races :  their  flat  nasal  bones  and 
the  loose  fold  of  skin  covering  the  inner  angle  of  the 
eye  are  peculiar  to  these  people,  and  as  they  advance 
in  life  present  the  appearance  of  an  epicanthus. 

Ptosis  is  at  times  a  congenital  afiection,  and  when  Ptosis, 
occurring  under  these  circumstances,  usually  depends 
upon  a  defect  of  the  levator  palpebrse  muscle,  and  is, 
therefore,  almost  hopelessly  irremediable. 

Ectropium,  entropium,  and  trichiasis  have  been  met  iciapoei- 
with  in  the  new-born  infant,  following,  in  all  proba-  Sj?*®^*^ 
bility ,  inflammatory  affection s  of  the  conj  unctiva  auring 
the  child's  fcjetal  state.* 

Mr.  Travers  mentions  an  instance  of  a  child  having 
been  bom  with  the  eyelids  united  (anchyloblepharon).  Unioii. 


*  Mr.  Wilde  on  "  Malformations  and  Congenital  Diseases  of 
the  Organs  of  Vision,"  p.  12. 
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Several  cases  have  been  recorded  in  which  the  palpe- 
bral apertures  were  so  much  constricted,  that  it  was 
impossible  for  the  patient  to  do  more  than  just  sepa- 
rate the  eyelids ;  in  other  cases  the  same  result  has 
been  observed  as  a  consequence  of  a  shortening  of  the 
upper  eyelids. 

NsBvi  of  the  lids,  as  already  mentioned,  are  generally 
congenital  affections ;  I  have  before  described  their 
nature  and  treatment,  and  will  not,  therefore,  enter 
further  on  the  subject  in  this  place. 

Congenital  malformations  of  the  muscles  of  the  eye 
are  by  no  means  of  common  occurrence.  Doubtless 
abnormalities  in  the  development  of  one  or  more  of  the 
muscles  frequently  take  place  during  the  period  of 
infant  life,  but,  according  to  Mr.  Wilde,  these  changes 
as  a  general  rule,  arise  subsequently  to  the  child's  birth. 
The  influence  which  a  faulty  insertion  of  the  superior 
oblique  may  have  upon  the  eye,  has  been  already  dis- 
cussed (in  the  section  on  posterior  staphyloma),  being 
equivalent  to  deficiency  of  the  internal  rectus. 

Alteration  in  the  contractile  power  of  the  muscles  of 
the  eye,  if  it  exists,  can  hardly  be  recognised  as  a  con- 
genital malformation.  Nystagmus  or  an  oscilIatf:>ry 
motion  of  the  eyes  is  generally  present  among  those 
who  are  born  blind,  though  it  by  no  means  always 
indicates  that  the  little  patient  is  absolutely  blind ;  tor 
I  have  operated  on  cases  of  congenital  cataract  in  which 
this  oscillating  motion  of  the  eyes  was  well  marked, 
and  after  removing  the  lens  the  patient  has  gained  use- 
ful vision. 

Malformations  of  tlie  Globe. — The  eyeball  may  never 
have  been  formed,  or  only  partially  developed,  the  orbit 
being  more  or  less  filled  with  loose  connective  tissue  at 
the  time  of  birth.  In  instances  of  this  kind  the  eye- 
lids sink  in  from  want  of  their  natural  support,  but  on 
being  drawn  open  the  rudimentary  eye  may  generally 
be  seen  as  a  small  button-like  process  at  the  bottom 
of  the  orbit.  The  converse  of  tnis  condition  has  Ijeen 
described  under  a  very  formidable  name  (hydromega- 
lophthalmus),  the  eyeball  being  congenitaliy  formed 
of  a  larger  size  than  natural ;  and  m  some  cases  a 
communication  has  been  said  to  exist  between  the 
ventricles  of  the  brain  and  the  interior  of  the  eyeball. 

I  am  unable  to  state  if  the  flattening  of  the  globe  of 
the  eye  from  before  backwards,  which  is  the  caoae  of 
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hjpermetropia,  is  usually  a  congenital  affection  or  not.  Hyperme- 
The  impairment  of  sight  thus  engendered  is  hardly  tropi». 
apparent  until  the  child  is  three  or  four  years  of  age, 
and  it  would  be  difficult  to  determine,  therefore,  if  the 
misshapen  eyeball  were  due  to  congenital  defects  or  to 
subsequent  imperfect  growth. 

Congenitid  Affections  of  the  Co^ijunctiva  aiid  Cornea,  Tamoun. 
— NaBvi  of  the  conjunctiva  have  in  some  few  cases  been 
noticed  at  the  time  of  a  child's  birth.  Various  forms 
of  tumours  have  also  been  observed.  Xeroma  of  the  xerom». 
conjunctiva,  arising  in  all  probability  from  inflamma- 
tion and  obstruction  of  the  conjunctival  glands  prior  to 
birth,  has  been  described  by  several  authors. 

Opacities  of  the  cornea  are  not  uncommon,  depending  corneal 
on  disease  of  that  structure  having  taken  place  in  ufero,  opacitiea. 
In  other  cases,  an  arrest  of  development  taking  place 
in  the  cornea,  about  the  third  or  fourth  month  of  foetal 
life,  it  retains  the  opaque  appearance  natural  to  it  at 
that  period ;  in  these  cases  the  cornea  is  not  only 
opaque,  but  also  of  smaller  size  than  in  the  healthy 
foetus. 

Vesicular  keratitis  has  been  observed  at  birth  ;  the  Keratitis, 
cornea,  becoming  attenuated,  yields  to  the  intra-ocular 
pressure,  and  a  prominent  and  hazy  condition  of  this 
important  structure  is  the  result. 

Mal/ornuitions  of  the  Iris  and  Choroid. — Cases  in 
which  there  is  an  entire  absence  of  pigment  in  the  Absence  of 
cells  of  the  iris  and  choroid,  and  it  may  be  of  the  entire  P^?°»^«**- 
body  (Albinos),  are  met  with  from  time  to  time.     This  Albinos, 
condition  is  congenital  and  hereditary.     Among  the 
natives  of  India  the  Albino  is  looked  upon  as  a  leper, 
and  consequently  an  outcast  from  society ;  marriage  is 
forbidden  him,  and  thus  the  propagation  of  the  disease 
is  usually  checked. 

The  irides  may  vary  in  colour :  this  is  usually  a  con- 
genital malformation ;  but  among  patients  affected 
with  leprosy,*an  alteration  in  the  pigmentation  of  the 
irides  may  be  seen  to  occur  in  after-life. 

Synechia,  the  result  of  vesicular  keratitis,  or  of  iritis  Synechia, 
taking  place  in  tUero,  is  a  congenital  affection,  which 
has  often  been  described.     A  deficiency  of  a  portion  of 
the  iris,  or  coloboma  iridis,  like  hare-lip,  is  now  and  coioboma, 
then  seen  in  the  newly-born  infant.     The  cleft  in  the  or  deft  Ins. 
iris  usually  extends  outwards  from  the  pupil,  and  is 
generally  present  in  both  eyes.  The  most  common  form 
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of  coloboma  is  a  prolongation  of  the  pnpil  downwards, 
the  edges  of  the  pupil  dilating  and  contracting  to  a 
greater  or  less  extt^nt  on  the  stimnlns  of  light.  This 
malformation  of  the  iris  is  generally  accompanied  bj  a 
deficiency  in  the  corresponding  portion  of  the  choroid, 
so  that  on  looking  throngh  the  cleft  iris  with  the  oph- 
thalmoscope, the  white  and  glistening  sclerotic  may  be 
s<H?n  at  the  back  of  the  eye  to  an  extent  eqnal  to  that 
of  the  defect  in  the  iris. 

An  entire  absence  of  the  iris,  occurring  as  a  congeni- 
tal defect,  has  been  met  with ;  bat  in  the  few  recorded 
cases  the  patient^s  sight  was  so  defectiire,  when  not 
altogether  wanting,  that  we  have  reason  to  believe 
the  eye  mnst  have  been  very  imperfectly  developed  in 
other  respects  besides  that  of  the  deficient  ins.  It 
will  be  remembered,  in  Professor  Von  Graefe's  case  of 
removal  of  the  iris,  that  the  patient^s  sight  remained 
remarkably  good ;  so  that  a  loss  of  the  iris  alone  does 
not  induce  blindness. 

Independently  of  coloboma  of  the  iris,  instances  of  a 
partial  deficiency  of  the  choroid  are  met  with  from  time 
to  time.     On  examining  the  eye  with  the  ophthalmo- 
scope, a  white  patch  of  varying  size  is  noticed,  occa- 
sioned by  an  absence  of  the  choroid,  and  the  reflection 
from  the  glistening  sclerotic  of  the  light  thrown  into 
the  eye  by  the  ophthalmoscope.     In  cases  of  this  de- 
scrip^on,  the  vessels  of  the  retina  are  healthy,  and 
may  be  seen  coursing  over  the  sclerotic ;  in  fact,  the 
remainder  of  the  fundus  of  the  eye  is  normal,  and  in 
this  way  we  at  once  distinguish  a  case  of  congenital 
absence  of  a  part  of  the  choroid,  from  neoplastic  for- 
mations, or  other  changes  in  the  part,  the  result  of 
disease. 

Retina  and  Opiic  Nerve. — Liebreich  has  described 
various  forms  of  opacity  of  the  retina,  arising  fiom  a 
nrolongation  over  it  of  a  portion  of  the  opaque  nerve- 
fibres  of  the  optic  nerve.    In  the  normal  state,  the  axis- 
cylinder  only  of  the  nerve  is  prolonged  beyond  the 
lamina  cribrosa.  The  reflection  from  theopaque  nervous 
substance  is  by  no  means  always  confinea  to  the  neigh- 
bourhood of  tne  papilla,  for  Liebreich  states  that  he 
has  noticed  spots  of  opacity  of  this  kind  toward  the 
periphery  of  the  retina,  the  nervous  structure  between 
the  opaque  spot  and  the  papilla  being  perfectly  healthy 
(Fig.  2,  Plate  XU.,  of  Liebreich'B  "  Atlas").    With  the 
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exception  of  these  congenital  anomalies  in  the  retina, 
the  landas  of  the  eye  may  be  healthy,  and  the  patient's 
sight  is  unaffected. 

Liebreich  also  mentions  a  remarkable  case  of  con- 
genital pigmentation  of  the  papilla.  » 

I  have  before  remarked,  tnat  in  some  few  cases  a 
congenital  malformation  of  the  lamina  cribrosa  has 
been  noticed,  the  disc  projecting  backwards,  and  being  Ezeavftiion 
in  fact  cupped.  It  is  selaom  that  more  than  a  part  of  J?^**" 
the  disc  is  thus  affected,  and  the  patient's  sight  may 
be  i>erfect,  the  fundus  of  the  eye,  with  the  exception 
of  the  papilla,  being  normal  in  every  respect. 

Congenital  Cataracts. — Soft  cataracts  are  by  no  Soft  and 
means  unfrequftntly  met  with,  having  evidently  ^^^Jj^i, 
existed  at  the  time  of  the  infant's  birth. 

The  zonular  form  of  cataract  is  also  for  the  most 
part  a  congenital  affection;  but  as  I  have  fully  de- 
scribed its  characteristic  features  and  treatment  in  a 
former  section,  I  need  not  return  to  the  subject  here, 
but  refer  the  reader  to  Chapter  XIII.  of  tliis  volume 
for  further  information  upon  this  important  con- 
genital affection  of  the  lens. 
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tt.   Bal  Ua«  what  la  ttsMP   It  aaa.M  to  4mi  < 


2. 

Bhine  the  pron«*«  of  deftetfcMi  and  the  decny  of  natif»nal  enthaalasm.  he  drtenniaid 
to  be  bofbrehaud  with  thoee  who  were  nuw  his  eaemlea.  He  accepted  the  ofifer  fli 
negotlallon  from  Oertalis.  The  Boman  general  was  eacer  to  grant  a  fall  pardoo.  ead 
to  re-enliat  eo  braro  a  eoldler  in  the  eerTlce  of  the  emflrek  A  ooOoqaj  waa  agreed  nyoa. 
The  bridge  aeroes  the  Nabalta  was  broken  atander  in  the  mMdle;  and  OertaUa  aad  Ci*Ul» 
net  upon  the  aerered  eidee.   The  placid  etream  bj-  whloh  Roman  eniarprlaa  had  connected 

3. 

remarkablo  foreshadowing  of  the  future  conflict  with  Spain,  through 
which  the  Batavian  republic,  fifteen  centuries  Liter,  was  to  be  founded. 
The  characters,  the  events,  the  amphibious  battles,  desperate  sieges, 
slippery  alliances,  the  traits  of  generosity,  audacity,  and  cruelty,  the 
generous  confidence,  the  broken  faith  seem  so  closely  to  repeat  them- 
selves, that  Ilibtory  np^jears  to  present  the  self-same  drama  played  oo 

selfsame  drama  played  over  and  over  again,  with  but 
a  change  of  actors  and  of  costume.  There  is  more  than 
a  fanciful  resemblance  between  Civilis  and  William  the 
Silent,  two  heroes  of  ancient  German  Stock,  who  had 
learned  the  arts  of  war  and  peace  in  the  service  of  a 
foreign    and    haughty    world-empire.     Determination^ 
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4i. 

ooncentration  of  purpose^  constanoy  in  oala- 
mlty^  elasticity  almost  preternatural,  self- 
denialj  oonsrunmate  craft  in  political  combi- 
nations^ personal  forUtade^  and  passionate 
patriotism^  were  tbe  heroic  elements  in  both. 
The  ambition  of  each  was  subordinate  to  the 
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,,      syphilitic  nloeration  of 87 

,,      iamours  of 91 

„      anion  of 123 

,,      warts  of  ... 94 

t,      wonnds  of 88 


»» 


FAEADIZATION 100,542 

Fifth  nerve,  injary  of,  affecting  retina.     .     .     .    83,  451 

Filaria  in  aqneons 346 

Fistula  of  cornea 271 

,,        lachrymal  gland 79 

„               ,»        eac 146 

Foreign  bodies  in  aqueous  chamber 346 

,,           ,,         conjunctiva 221 

,,           „        cornea 288 

,,          „        iris 825 

„          „        orbit 48 

,,          „        vitreous 475 

Fractore  of  walls  of  orbit 45 

Frontal  sinus,  distension  of 71 

Fundus  of  healthy  eye,  appearance  of 85 

GLAND,  lachrymal,  diseases  of 78,  145 
,,            „           excision  of 81 

Glands,  conjunctival,  anatomy  of 4 

,,  „  enlarged  in  ooigunetivitii     .     .  161,  201 

,,        Meibomian,  obliteration  of 95 

,,  ,,  obstruction  of 94 

„  „  calculus  of 96 

QUnes,  best  form  of 557 

„      concave 158 

„      convex 558,  571 

,,      cylindrical 558,  581 

„      prismatic 534 

Qkncoma,  consecutive 877 

„         inflammatoiy 868 
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GUncoma, 


ttatm.  nmplai JJ* 

4Jrai.il  l=tl»ii"  uf  conjonOtiTa 201 

Oi^vini  u™l  rartiloge ^"i 

Ouiwbot  weuniis  of  orbit *• 

HiEUORBllAUEfrumreUMlTtsMlB.     .     .    401.  <10,  111 

Hrftrldi"i:i-.La'i'l«"'bIj''pi»     ..-....-  •59 

HcmcnlopU ,„„  1?? 

H«nicpU *28,  457 

Hernia  of  comei 26i 

Hsrpea  lotMr  of  eyelid* 89 

Hippo ??i 

Hordegluic '2S 

HjalitU *61 

Hjaloid  membrane 11 

HTdatids  in  eoniunctiva SSi 

■"      __           iri, 330 

orbit 58 

Hjpernietropia E68 

HyperUopbj  of  Uebrynial  glimiJ 79 

,,               eoDJundiTa S'29 

iIyi>erDeiiii«  of  cboroid 3.18 

„            ooninnctivs 162 

"             iriB 296 

,,               optic  papilla *3i 

„             letina SSS 

Hyl^pion 251,805 

IMAGES,  crossed 6S4 

i      „         direct 23.  B38 

ImurieB  of  IraDrhea  of  fiftb  nerve S3 

„        cboroid 382 


crratallioe  tens   .     ■ 

e.vebrov  and  ayelida 


.  it  ■trabiamna B46 

Interior  of  ejeball,  eunDination  of 35 

IiiT«nion  of  eyelaahoa IW,  IIB 

ejeUdB 104 

Iridectomj,  operaUoD  of 333 

„  „  in  closed  puiul 322 
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Iridectomy,  op«n^oa  of,  in  iritla 818 

„         MtnKtion  or  leai   .321,606,514,521 

„  gUuconia 878 

„  „         irido-elioToidilU      ....  SCO,  3S7 

»  „  •UpfajtomS  of  CDTDM    ....      367 

»  „          iDppnntiTe  kcntitii  ....  £S2 

,1  ,,          nlveretiaii  of  coTDM     ....  SS2 

iTidcsit S3S 

Iriilo.«haroid)ti«       HIT 

„        „         exdaioD  of  globe  in 3G7 

„        „         indectom;  in 8G0 

„         „         puenctijmatoua 310 

Iridu^clitu,  panncbjEutoui 35i,  S57 

„        „        aeroiu 3S8 

„      „      Bjm  paths  tic 363 

Iris,  ahee«B  of SOB 

„     tDfttomj  of 7 

„     oncer,  iiiadDlli.ry,  of 320 

„      coiidylouiaUi  of 305,  S2B 


cjala  of 328 

detacbuent  of 327 


„      funMionnl  'lisoasea  of SSI 

„     fonign  boilicB  in 32S 

„     bfpenediia  of SBS 

„    injnriea  of 825 

„     ila  motion,  how  uubcJ 8,  338 

,,    leprous  afTectioni  of 330 

„     prola|«UB  of 280 

„    itaphjloma  of 28S 

„     Iramuloua 331 

..     tumour,  of 828 

"■i'" 2B7 

„   iriJertomy  in       Slg 

„    par«ndijnint  ,U9 804 

.,    plnstio aOO 

..   wrou. 802 

„   »jni|ialbetio 8S8 

„   >;nipUinui  common  tu  all  forias  uf 897 

,,   trauuialic 337,858 

, ,   treatment  of 81 1 


TTEEATITIS 340 
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Keratitup,  suppuratlye,  acnte 250 

„  „  subacute 240 

,,         syphilitic 244 


LACHRTBiA.L  apparatus,  examinatioD  of 19 

y,            canalicus,  stricture  of 132 

„            cysts 146 

„  fistula 137,  146 

,,            gland,  defective  secretion  of     .     .     .     .  145 

,f               ,,     excess  of  secretion  of     ....  145 

f,                „     extirpation  of 81 

,,                 ,,     fibro-plnstic  tumours  of     .     .     .  80 

,,                ,,     hypertrophy  of 79 

,,                 „     inflammation  of 78 

,,                 ,,     Bcirrhus  of 80 

,,            puncta,  division  of 132 

,,                 I,       mal-position  of 132 

,,                 ,,       obstruction  of 131 

,,            sac,  abscess  of 136 

„              „          M         chronic 141 

„              „    cauterization  of 147 

„              „    fistula  of 137 

,,              „    mucocele  of 142 

,,              ,t    obliteration  of 147 

,«              »f     polypus  of 143 

Lamina  cribrosa 3 

Lateral  method  of  examining  the  eye 34 

Lead  poisoning 442,  454 

Lenses,  concave 158 

convex,  selection  of 671,  673 

cylindrical 558,  681 

prismatic 534 

Lens,  crystalliney  anatomy  of 12 

„           „         diseases  of 473 

„           „         dislocation  of 629 

,,           „         in  accommodation I5 

,,          „         suspensory  ligament  of \i 

Leucoma 273 

Lice  on  cilia 129 

Lime,  effects  of,  thrown  into  the  eye 222 

Lippitudo •     .     .     .     .  126 


»» 


MAXILLARY  sinus,  pressure  on  orbit  from  ....  73 

Measles,  conjunctivitis  in 219 

Meibomian  glands,  apertures  of I3 

„            ,,       calculus  in 95 

yy            „       obliteration  of 95 
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PAOS 

Meibomian  gUndB,  abecess  of 126 

MelanosLB  of  iris 829 

„          orbit 64 

Mercury  in  iritia 311 

Micropsia 89({ 

Milium  of  eyelids 94 

Movemeut  of  the  eyeball 532 

Mucocele  of  lachrymal  sac 1 42 

Muco-puruieot  coDJunctivitis 167 

MuscsB 4G6 

Muscles  of  eyeball,  action  of 532 

„            „            „       combined 532 

,,             ,,        diyision  of,  in  paralysis 548 

ff             f,                 ,,            strabismus     ....  550 

„            „        paralysis  of 53(J 

Mydriasis 331,334 

Myopia 559 

„     characters  of,  by  ophthalmoscope 564 

„     in  p^Mterior  staphyloma 370 

„      treatmeut  by  diyision  of  external  rectus.     .     .      .381 

,,             „             lenses 565 

Myosis 332 

N^VUS  of  eyelids 96 

„            orbit 66 

Nasal  duct,  catheterism  of 144 

,,        „     obliteration  of 143 

Nebule  of  cornea 273 

Necrosis  of  orbital  walls 47 

NervM,  injury  of,  effects  on  eye 255 

of  fifth 83,  461 

„                „            sympathetic     ....  451 

Night  blindness 423 

Nystagmus 334 

ORLITKRATION  of  pupil 307,309,318 

Obstruction  of  lachrymal  canals 137 

„                Meibomian  apertures 95 

„                nasal  duct 143 

„                puncta 131 

(Edema  of  the  conjunctiva 131 

„           eyelids 124 

„           optic  papilla 485 

„            retina 891 

Onyx 251 

Opacities  of  cornea 278 

„          crystalline  lens 478 

R  B 
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Opacities  of  vitreous 467 

Ophthalmia  (see  GonjuoctiTitis) 

,,          sympathetic 847 

Ophthalmoscope 23 

y,             appearance  of  health  J  eye  by  ....  37 

,,              arrangement  of  patient S3 

„              best  form  of 29 

„              binocular SO 

^              direct  method  of  using 25 

,,              indirect  method 27 

„             retinal  vessehi  seen  by 39 

, ,              sources  of  light 31 

Opium  in  iritis 313 

Optic  papilla,  aDsemia  of 438 

,,        ,1        anatomy  of 2 

$t        n        apoplexy  of 483 

„        „        atrophy  of 447 

,,        ,,              ,,        progressire 449 

„        ,,        diseases  of 434 

„         „       exoavation  of 336 

,y        „               ff          in  glaucoma 367 

,t        ,t                „         congenital  malformation    .     .  367 

„        „                „          atrophy 368 

„        ,f        healthy,  as  secD  with  ophthalmoscope .     .  35 

„         ,,        hyper»mia,  capillary,  of 486 

„        „               ,,          venous,  of 434 

„        „        inflammation  of 440,  -462 

Orbicularis  muscle,  paralysis  of 101 

Orbit,  abscess  of 50 

„      carcinoma  of 60 

y,      caries  of  walls 48 

„      cellular  tissue,  inflammation  of 50 

y,      contusion  of  edge  of 42 

,,      encysted  tumours  of 57 

,,      erysipelas  of  contents  of 50 

„      exostosis 70 

,,      foreign  bodies  in 43 

,,      fractures. of  walls  of 42 

,,      gunshot  wounds  of 44 

,,      hydatids  in 57 

,,      injuries  of 42 

,,      melanosis  in 64 

,,      necrosis  of  walls 4/ 

,,      periostitis  of 45 

„      pressure  ou,  from  antrum •  .     ,  73 

M             f»          f ,         cavity  of  cranlam 70 

)f             ,t          tf          frontal  sinus 71 

««            ,^          >t         nostril 73 
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Orbit,  panctored  woundB  of 48 

„     Bcirrhus  of 60 

Orbital  anearism 66 

„      oellular  membrane,  erysipelas  of  , 50 

,>          „            „           hypertrophy  of 51 

91          ,,            ,,           inflammation  of 50 

It          M            „           iiy arias  of 43 

PALPEBRAL  fissure,  elongation  of 109 

Pannns 273 

Paracentesis  of  cornea 262,  814 

Paralysis  of  muscles  of  eye 586 

,,                 „             causes  of 589 

,,                 „             prognosis  in 541 

,,                 „             treatment  of 541 

„          external  rectus 587 

,,          internal      ,, 537 

„          superior      „ 588 

f,          inferior       „ 588 

,,              ,,        obliqae 588 

,,          superior    „        588 

,,          levator  palpebrs 98 

.    ,,          orbicularis  palpebrarum 101 

„          the  iris 331 

,,          the  third  nerve 255,  539,  544 

Pcdiculi 129 

Periostitis  of  orbit 45 

Phlegmon  of  the  eyelids 125 

Polypus  of  the  conjunctiva 238 

„        lachrymal  sac I4t 

Presbyopia 575 

Pressure  on  eyeball  from  frontal  sinus 71 

),              „               maxillary  sinus 71 

,,              ,,               orbit    .     .    .    ; 54 

Prisms,  test  for  binocular  vision 535 

,,      use  of 533 

Pterygium 227 

Ptosis 98 

Pulsation  of  retinal  vessels 38 

„             „          ,,      in  glaucoma 370 

Pupil,  artificial 335 

„           ,,         by  corelysis 320 

,,          ,,             excision 386 

,,          ,,                   ,,      TyrrelFs  hook  in    ...     .  336 

,,          ,,              iridectomy 338 

„          ,,              iridesis .  337 

,,          „         position  of 346 


^ 


612  IKDEX. 

rioi 

Fopil.  artifteiitl,  drcnmstanoefl  requiring 342 

ff     dilatation  and  contraction  of 8 

„     obliteration  of 807,  309,  818 

Postolar  conjunotivitia 212 


QUININE,  a  canae  of  atrophy  of  papilla 442 
Quivering  of  eyelida 102 


R ECL1  NATION  of  cataraet 490 

Retina,  anatomy  of 9 

Betina,  appearance  of  vessels  of 39 

,,       atrophy  of 419 

,,       detachment  of 411 

,,       embolia  of  vessels  of 416 

,,       hemorrhage  into 410,  460 

,,       hypersemia  of 38$ 

,,       inflammation  of 393 

,,                „         nephritic 402 

,,                 ,,          syphilitic 400 

,,      iscbsemia  of 418 

,,      oedema  of 391 

,,      opacity  of 891 

,,      pigmentary  degeneration  of 407 

„      separation  from  choroid 411 

,,      tamours  of 420 

Eetinitis  apoplectiea 410 

ff       nephritic 402 

Ring,  arthritic 4,  149,  298 

Bupture  of  cornea 259,  266 


SCARIFICATION  of  conjunctiva 187,318 

Scarlatina,  conjunctivitis  in 219 

Sclero-choroiditis,  anterior 150 

I,            n          posterior 874 

Sclerotic,  gummy  tumours  of 149 

„       hypersemia  of 148 

„       tumours  of 158 

„       wounds  of 155 

8coto:i:a  (see  also  Amblyopia) 458 

Senile  cataract 482 

,,     degeneration  of  cornea 292 

Small-pox,  cornea  affected  in 219 

Sparkling  synchysis 472 

Spherical  pellucid  prutruaion  of  cornea 282 

8tapb^\om«k  of  c<^ruea 265 
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Staphyloma  of  cornea,  operation  for    ...•».     .  267 

,,                 f,       IMtrtial 266 

„                 ,f        treatment  of 267 

,,              Bclerotic,  anterior >  150 

„                   f,        posterior 874 

Strabinnns 544 

,,         convergens 545 

,,                f,        alternating  • 546 

,,                ,,        cauBes  of 546 

,,        dirergens 547 

,,                ,,       causes  of 547 

y,        treatment  of 550 

Stje 125 

Style,  use  of 140 

Symblepharon 225 

Syndectomy 240 

Synechia,  anterior 299 

,,       posterior 260 

Syphilitic  Iritis '304 

,,        keratitis 244 

,,        retinitis 400 

„        teeth 244 

,,        ulceration  of  eyelids 86 

Systematic  examination  of  the  eye 40 


TATTOOING  cornea 278 

Teeth,  syphilitic 244 

Tenotomy  of  muscles  in  paralysis .  543 

,,              ,f             strabismus 550 

Test  types 21 

Tinea  tarsi 126 

Tobacco,  supposed  effects  on  optic  disc 454 

Traumatic  cataract 325,  525 

Tremulous  iris 884 

Trichiasis 119 

Tamours  of  choroid 885 

„          conjunetira 232 

„          eyeUds 91 

iris 828 

„          orbit 54 

„          retina 420 


ULCERS  of  the  cornea 257 
„        ,,       eyelids 87 
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wAtm 

VASCULAR  oonMa 278 

ViBion,  binocidAr 635 

YiBon,  normal 559 

,,     in  Mtignuttism 576 

,,          hypermeiropia 56S 

,,          mjopU 559 

VitreooB  humonr 11 

„       effoaion  of  blood  into 473 

,,        entoioa  in 474 

„        flocculent  bodies  in 467 

„        fluid 472 

,,        foreign  bodies  in 475 

„        iniiammation  of 465 

„       opadtleiof 467 

WARTS  on  eyelidi 98 

Wonnds  of  the  eboroid    .........  882 

«       ,,            „     eomea 288 

„            ,,    eyelids 88 

„             „    orbit 42 

y,            ,,    sclerotic 155 

XANTHELASMA  palpebranim 90 

Xeiophtbalmia 221 

^ONULAR  cataittct 488 


THE  END. 


London  t  8«Till,  Edwards  and  Co.,  Printera,  Cbandoa  Street 


FIRST  EDITION  OF 

A  MANUAL  OF  THE  DISEASES  OF  THE  EYE. 

By  C.  MACNAMARA, 

Surgeon  to  tlie  Mayo  and  Calcutta  Ophthalmic  Hospital. 


OPINIONS    OF    THE     PRESS. 

"  A  complete,  welUarrftOKed,  clear,  and  condensed  mftnaal,  which  is  at  preient 
withont  a  nval." — BritUh  MeiUcal  Jmirnal. 

**  Mr.  Macnamara'a  mannal  is  a  welcome  addition  to  the  list  of  Bnglish  edooational 
works,  and  affords  a  gratifying  proof  that  it  is  possible  to  Iv^  before  the  student,  in 
a  small  and  readable  Tolame,  a  complete  account  of  the  pnnciples  and  practice  of 
modem  Ophthalmic  Surgery." — Medical  Time$  and  QazetU, 

*'The  therapeutics  of  the  work  is  its  main  feature,  and  the  sections  derotad  to  tfait 
subject  embrace  a  consideration  of  almost  ererjthine  that  has  of  late  yean  been 
suggested  upon  points  of  Ophthalmic  treatment." — The  PractUioner. 

"  Professor  Macnaraara's  work  contains  a  Tast  quantitr  of  information  compressed 
into  a  small  space,  and  is,  we  consider,  the  best  manual  on  diseases  of  the  eye  now 
existing ;  although  specially  adapted  for  students,  it  will  be  found  reliable  and  ser- 
Ticeable  by  the  t>usy  practitioner.      Its  marginal  notes  on  the  contents  of  tho 

Saragraphs  will  greatly  facilitate  reference." — J}ubUn  Quarterly  Journal  of  Medieat 
cienett. 

**  Mr.  Macnamara  has  spared  no  pains  in  making  the  book  thoroughly  representa- 
tiye  of  modem  ophthalmology;  and  though  he  has  gpven  reference  to  neany  erery- 
thing  of  practical  importance  which  has  b^n  done  within  the  past  few  years,  he  hM 
been  most  successful  in  avoidins  that  diffuseness,  and  that  want  of  well  ammnd 
sequence,  which  to  so  many  writers  are  veritable  stumbling-blocks." — Indian  Mmieal 
Chizeite. 

"  It  is  well  and  clearly  written,  embraces  all  subjeots  of  much  importance  to  the 
practitioner,  and  sustains  the  reputation  which  its  author  gained  by  the  publication 
of  his  '  Lectures.' " — British  and  Foreign  Medico-Chirmrgieal  Btvi^w, 


A   TREATISE    ON    ASIATIC    CHOLEBA. 

By  C.  MACNAMARA. 
8vo,  16«. 


OPINIONS    OF    THE     PRESS. 

"  Dr.  Macnamara  entirely  adopts  the  Tiew  that  cholera  is  communicated  bj  'an 
or^nic  infecting  matter  paosed  with  the  CTacnations  of  those  affected.'  He  argues 
this  point,  as  weH  as  many  olherd  connected  with  the  disease,  with  great  acumen.— 
I  cannot  spare  space  to  extract  any  more  from  this  admirable  work,  but  reconuneod 
strongly  its  perusal  by  all." — Dr.  E.  A.  Parkei,  Army  Medical  Departwtent  Report 
for  18^,  London ;  1B70. 


"  Thtre  m  wrrtnl  cl;»nwtertelio  f«fttiiiv«  of  Atittle  Cholera  OTpeciaIfy  eonridefxvd 
at  length  b;r  Dr.  Mucuamm,  and  which  reiiuira  to  be  enunterated  here — the  slwleat 
being  again  tfCcneii  to  thiii  exoellent  work  for  mora  cztended  information."— Jk. 
SeimiM  mnd  Fraetiem  iff  it^dieime.    Dw,  Aitlcni.    Bixlb  edition,  vol.  i.  p.  67tf . 

"  Bat  the  onlf  way  we  eaa  do Jiutieo  to  hie  arffoment,  is  to  adriae  tho«c  iutereited 
in  the  matter  to  read  Ihia  boo)L/'—Edinburffk  MeJieai  Joaruai,  June,  1^70. 

'*  Thofle  of  oiir  readers,  howerer.  who,  on  our  teeommendation.  nay  9tnd*  hxi 
bo<ik  for  themsolves,  will  find,  as  we  hnve  done,  that  it  is  full  of  thiniKht  and  res«urch, 
eminently  suRUi'stive,  and  nioKt  ralusMe  as  aconippudiuni  of  all  hitherto  ihon^t  cr 
known  shoni  clioiera^  as  well  as  coutainiug  much  that  is  now." — 3ttaic*U  Time*  and 
Oareffr,  July  Uth,  1870. 

*'  The  work  eoiitnins  an  eztrn^iTe  cnlloction  oX  facts  resting  on  ropions  oTtdenee 
which  hB:<  never  yet  heen  Iwid  cum [ilotitly  before  ihe  p(.blii*.— He  li»4  added  not  a 
little  by  his  diligent  observation  of  lact.n.  to  the  Boli«lity  of  the  l>H-ii«  on  which  re«ts 
the  modem  theory  that  cholera-dejecta  are  the  only  true  soaroeof  choleia-infcctioa.'' 
— 2'Ae  PriM/etilioitrr,  Fobtaary,  1870. 

"  His  oppt'trt unities  of  s*ndyinir  the  natnral  history  of  cholera  in  a  practical  poim 
of  viowhave  been  very  consrderable,  and  we  sre  l>ound  to  say  that  the  nui^  had  been 
made  of  them.  e.<f|»Mcially  in  regard  to  his  rcs^arvhen  on  the  sptvial  i'3lbi>l<>^  'A  the 
disease." — Matlnu  ItoNthlg  JourHol  qf2l0du'it^e  and  Sfi&Hce,  July,  1S70. 

"  The  cansntion,  pathology,  and  treatment  of  the  disease  are  very  ably  discaf^bod. ' 
—LiiHcetf  Februsry,  ls7U. 

*'  By  tboRe  in  any  part  of  the  world  that  are  eT)pie<*^l  in  the  prevention  aiid 
treat nionl  or  cholera,  the  work  ought  to  be  thoroughly  sl-udied  ana  mastered."— 
Atht»a:uhiy  March,  18/0. 

"  It  is  pingnUr  that  we  have  hitherto  hardly  had  one  roHlly  trood  «o?entila'  and 
exhaustive  treatise  on  thin  disease.  1  he  gap,  however,  {h  at  laiit  filled,  lor  tii  tijeverr 
eompreheutfive  and  large  l>pok  now  on  oiir  iiihle,  wo  have  a  nalisfactory  moLv  grapfa 
on  cholera."— 6'(-irN/i/f0  Opi'Uon,  December,  180B. 

"  The  section  on  the  geogra]>hieal  distribntion  of  eholeni.  and  that  on  the  >M«.<ir.Ps 
of  raet4'oruiu:.Mcu1  influei  ces  upon  the  spread  of  (he  disctue,  is  also  very  vaiu^Me."— 
Ckrmn'al  AfuM,  December,  IStitf. 

"  Next  to  the  nniqoe  value  of  Dr.  Macnamara's  troati?*^  a?  a  ropninr  c>.>nip«n<liDRi 
of  the  wiiole  hiil'i«?el  written  in  a  seientiHc  spirit,  we  riink  the  rfMiU>  of  h:*  n.:i'r». 
scopic  experinteiit!'  and  pnnt-morffm  eianiinatiuas  as  teuiiingto  sLuw  u-t  what  cholera 
reaUy  U."— Friend  qfJudh^  January,  18/0. 

**  Dr.  Jfannnmara  deserves  the  thanks  of  the  Indian  Medical  fierviee  for  hat ipg 
shown  the  »<>rlil  that  the  niemherft  of  it  are  now,  and  b=iveaUay»  b^eii.huixl  working 
men,  keenly  ali^e  to  every  inlluenee  bearing  upun  the  health  ot'  t,*ic  it.* '•im unity, 
military  and  civil.  Only  by  agreeing  with  Dr.  Macnamarii'ii  the-^ry  of  diil\i<non  *Jy 
means  of  vkater  eau  we  thoroughly  undeifitand  the  diAtincliou  between  eotUa^iuh  and 
commuvicabilitjf." — Iwiiati  Medical  GastUe,  March.  1870. 

**  Wo  have  reat)  Dr.  Maonnmarn's  treatise  with  great  eare,  and  with  much  intere«t ; 
it  is  the  nioft  ecmplete  and  moat  practical  work  on  Asiatic  obolcra  whiilt  wo)  <  '^'es*; 
itH  authi'r  adiU  \o  an  fxteiiMve  acquaintance  with  the  literature  of  the  »u)>jc«'t  a 
thorough  rHmiliaritv  with  the  dirteate  acquired  by  personal  oLservntiou.  aiCrJ  t^r  all 
the  appliuncoA  tor  re^'arch  Hhieh  nK>dem  sciei<ce  liaa  given  us,  and  no  phybiciaa 
who  is  likely  to  meet  this  terrible  disease  of  mhieh  it  treats  »houIa  be  without  it."— 
Dublin  Qfartcrljf  Jour  Hal  ttf  Medical  HcieticcB,  February,  1871. 


